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Koodankulam Reactors: 

- A Bad Bargain ! 


Megaprojects never die. Neither do 
they, like old soldiers, just fade away But 
sometimes like an incurable cancer, they 
have periods of remission. With luck, 
these periods of remission can last for 
years. But then the inevitable follows and 
the prognosis is not good 

Nuclear reactors at Koodankulam are 
a case in point. They have been in the 
news for donkey s years. Even during 
Breznev's time there was talk galore. A 
memorandum of understanding was 
signed and the site surveyed for transport 
of heavy equipment as early as 1988 
That was the time when the people had a 
lucky break. Soviet Union, which was to 
supply the two thousand Megawatt reac¬ 
tors, collapsed due to its own internal 
contradictions of being a closed and au¬ 
tocratic system. The nuclear disaster in a 
newly built Soviet reactor at Chernobyl 
in 1986 and attempt by the Soviet lead¬ 
ership to suppress information about the 
catastrophe, also contributed. However, 
this time people have not been so lucky. 
If only the cardiac arrest of Deve Gouda 
government had come a few weeks early, 


people of Koodankulam and the rest 
of India would have been spared 
this assault for some more time 
Now. there is no alternative but 
struggle. 

Regular readers of Anumukti are 
well aware that no kind of nuclear 
power plant is safe enough or clean 
enough or cheap enough for any 
society in the world. However, in 
the following, for the sake of dis¬ 
cussion, let us grant that India is in 
such a dire need of electric power 
(a very dubious thesis in the first 
place) that there is no alternatives 
but to have nuclear reactors at 
Koodankulam. Even granting these 
absurd propositions, these reactors 
are a bad bargain by any reckoning. 

First of all for the next twenty 
years at least they will intensify the 
power crisis. Studies have conclu¬ 
sively shown that nuclear power 
plants, if mn very efficiently are net 
producers of energy only in the last 
few years of their existence. Indian 
nuclear power plants, which histori¬ 


cally have mn at 41 per cent of their 
rated capacity, are never going to be 
net producers of energy Thus under¬ 
taking to build a nuclear power plant 
is the surest way of deepening a power 
shortage into an immediate crisis 

Secondly, these proposed reactors 
arc the wrong size. A study done in 
the US regarding the optimum size of 
a power station with respect to the grid 
size showed that for a 57.000 Mega¬ 
watt grid, the best size of the plant was 
100 to 150 Megawatts Having a huge 
sized plant in a midget sized grid is 
the surest way of ensuring that the sup¬ 
ply is going to be even more unreli¬ 
able than at present. The unreliability 
of the present supply, means an addi¬ 
tional 15 percent loss of electricity as 
people (who can pay for it) try to en¬ 
sure reliability through use of invert¬ 
ers and batteries And industry and 
small businesses try to exploit the 
kerosene—diesel subsidy by going in 
for diesel based generating sets 

Thirdly, Koodankulam is a bad site 
It is located in the extreme south of 


A Fate Worse than Chernobyl? 

The diktat of the producers over the consumers was later identified by glasnost as the main weakness of the Soviet 
economy Lest we forget in Koodankulam, we are the consumers. 

Soviet industry was incapable of building large pressure vessels required for the VVER (the type proposed for 
Koodankulam). That is why priority was given to the RBMK (the Chernobyl type) design. To provide an industrial 
'base for VVER systems, Atommash was established to manufacture pressure vessels and other components. 

Atommash was a key project in the Soviet energy programme. Due to political considerations (the region's party 
secretary was a close friend of Breznev), it was decided to locate the plant in Rostov region. Planners and builders 
were in such a hurry to build that they had omitted to make a proper geological survey of the site. It turned out to be 
unsuitable for the plant and the new town of Volgodonsk. They were built below a hydroelectric dam across the river 
Don. The chemozen soil was a poor protection against the pressure of the water mass above the level of the site. The 
area around the town gradually became a swamp. This was a fairly common problem with Soviet hydroelectric 
projects. (Tawa dam engineers- you arc not alone!) By the time the project was nearing completion, Volgodonsk 
was already a town of 100,000 people. So the problem was simply covered up. 

In 1983. sinking foundations caused one of the plants huge walls to collapse suddenly. 

From Zhores Medvedev's The Legacy of Chernobyl 

It is on the assumed competence of people with such an outstanding past record that we are willing to put not 
only ourselves but more so, our neighbours in Sri Lanka in jeopardy. - Editor. 


the country in a drought prone region. 
Water used for cooling the reactors 
(and huge amounts arc required) is to 
be taken from a dam which was meant 
for irrigation in this water scarce area. 
The farmers of the region were already 
up in arms against this hijacking in 
1988. 

Nuclear power plants by their very 
nature need large steady customers for 
their power. There are none such any 
where in the vicinity, thus the power 
produced here would need transporta¬ 
tion over large distances to consum¬ 
ing centres thus contributing to the 
already huge transmission and distri¬ 
bution losses. 

There are also international ramifi- 
cations of siting the reactors at 
Koodankulam The Sri Lanka coast is 
just 20 kilometres away, and the deci¬ 
sion is bound to create an additional 
source of friction in a relationship 
which shows signs of some improve¬ 
ment after being many years in the 
doldrums 

Fourthly, the reactors arc the wrong 
design and have many safety associ¬ 
ated problems Indian nucleocrats will 
no doubt point to the fact that they are 
not the Chernobyl kind. But it is a fact 
that before the disaster at Chernobyl. 
Soviet nucleocrats were convinced 


that the Chernobyl design was in fact 
safer and better than the presently 
proposed VVER kind. ( See 
Box) These have a narrow pressure 
vessel, with the result that the fuel 
elements lie much closer to the sur¬ 
face of the vessel. Constant imping¬ 
ing of high speed neutrons causes the 
vessel to become brittle with time and 
this could lead to catastrophic failure. 

Having a large number of differ¬ 
ent reactor systems in India is in it¬ 
self a safety hazard. Personnel have 
to be trained in handling these differ¬ 
ent systems and they are then of not 
much use in handling problems in 
other reactors. For a small nuclear 
programme like in India this diversi¬ 
fication introduces additional unnec¬ 
essary vulnerabilities. 

But all these points arc mere aca¬ 
demic quibbling. In reality, nuclear 
power plants are a dead technology. 
And costly to boot! In countries 
which allow the markets to decide the 
choice of technology, nuclear power 
is well on the way to joining the dodo. 
In USA, many even very efficiently 
mn plants arc finding it increasingly 
difficult to survive in an open and 
deregulated market. Every month 
brings news of some group of utility 
executives deciding to shut down an 


operating nuclear plant and dash for gas 
and cogeneration. It is only in coun¬ 
tries where bureaucrats and politicians 
have an incurable habit of squandering 
public money, that nuclear power gets 
considered. 

If India wants to play Santa Clause 
to our poor cousins the Russians, let us 
by all means gift them two billion dol¬ 
lars. But why should we saddle our¬ 
selves with a non performing and dan¬ 
gerous poison producing plant in ex¬ 
change? 

Surendra Gadekar 


Anumukti Family News: 

By this time you may have re¬ 
ceived the Chernobyl Special Issue. 
As promised, the Aug./Sept 1996 is¬ 
sue is in your hands. We have not 
heard from most of you for over an 
year. The postcard price is still 15 
paise, so do drop us a line confirm¬ 
ing your correct address and com¬ 
municate to us your interests and 
comments. 

We are in the process of upgrad¬ 
ing our address lists and we find that 
many of you arc yet to renew your 
subcrip tions. 

Anumukti Team 
3047/97 
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The Selge of Gorleben 


T he facts and figures arc self- 
evident and telling. It took the 
largest security operation in 
postwar German history—the mobili¬ 
zation of 30,000 police—to move six 
radioactive waste transport canisters a 
few hundred miles from southern Ger¬ 
many to the northern farm town of 
Gorleben. 

There, the casks are placed in "in¬ 
terim storage, inside a building that 
from the outside looks like nothing so 
much as a soft drink bottling ware¬ 
house. 

Along the way to the small city of 
Dannenberg, the casks faced rail sabo¬ 
teurs, people blockades, and two peo¬ 
ple who cemented themselves to the 
tracks (the police couldn't remove 
them, and eventually removed and re¬ 
placed the tracks instead). 

At Dannenberg. the casks were 
lifted by a huge crane from the rail cars 
to trucks, in preparation for the final 
14 miles of road transit into Gorkeben 
When the casks finally reached their 
destination 36 hours later, the costs 
were just beginning to be tallied 

More than 150 demonstrators and 
20 police were injured Some 500 peo¬ 
ple were arrested. At least 20.000 
protestors were involved in the final 
stages, although the number across the 
country was probably far higher. The 
transport cost Germany, according to 
newspaper accounts, $100 million, not 
to mention the support of the police 
union, which has called for no more 
waste shipments. 

And northern Germany, in an area 
known as Wendland, had become a 
war zone. 


ANUMUKTI SALUTES 
THE PEOPLE OF 
WENDLAND 


WHAT PRICE 
THE 

ATOMIC STATE? 

SIX CASKS 


173 INJURED 


300 ARRESTED 


20,000 PROTESTORS 
30,000 POLICE 


The facts and figures are easy: it is 
the atmosphere, the sounds, the feel¬ 
ings, the experience, that is much 
harder to describe... 

Wednesday, March 5. morning 
No Roads, No Waste 
Mona, a German student and activist, 
and I walk to a small farming village 
about 2 miles from Dannenberg The 
CASTOR (Cask for Storage and Trans¬ 
port of Radioactive Material) casks 
have not yet begun moving, but they 
will soon—but not on this, the pre¬ 
ferred road. 

In the center of the village, about 
80 tractors are parked together—some 
arc chained together—in a barricade 
passable only by brute force. 


A mite down the road, there arc 
more barricades, made up of downed 
frees, dirt, concrete, and whatever lo¬ 
cal people could find Underneath the 
barricades, the road has been com¬ 
pletely dug out—just a few inches of 
road and then holes several feet deep 
If the 100-ton CASTOR casks in to 
move down this road, it will collapse 
No. the CASTOR casks will not be us¬ 
ing this road today, indeed, no one will 
be using this road for weeks, perhaps 
months to come 

Above us. police helicopters circle 
constantly, the noise of their blades is 
so common by now that it is just back¬ 
ground Over a public address system 
set up in a car parked in a farmer's 
front yard, there is an announcement 
Mona translates for me the helicop¬ 
ters may be landing, don't panic 

But a few farmers do panic, and 
suddenly tractors arc moving every¬ 
where. There is far more danger from 
the chaotic tractor movements than 
from, anything else we have so far 
seen 

The helicopters land, and 40-50 
not-equipped German police jump out 
and mn toward the tractor barricade 
Before anyone can react, they begin 
slashing the tires and trashing the lead 
tractors—the lifeblood of these farm¬ 
ers 

The townspeople quickly regroup 
and charge the police, who retreat 
running, perhaps embarrasedly. down 
a country lane The helicopters land 
again in a nearby field, and to taunts 
and angry gestures, the police climb 
back in the helicopters and fly away 

The US couldn't have done it bet¬ 
ter in Vietnam And the police have 
made enemies for life of the people 
who grow their food And the casks 
arc not even going to move through 
here, the road is completely impass- 
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able and has been for days. It is 
harrassment and destruction by the 
police, pure and simple Someone 
yells out in black humor: call the po¬ 
lice, someone is damaging our tractors. 
But. here, a few miles from Gorleben, 
in the midst of an undeclared war zone, 
the atomic stale has revealed its tme 
colors it is a police state, 

Lueneburg. Saturday, March I 
International Problems 
Demand International Actions 
Lueneburg is a beautiful, peaceful city 
of 60,000. Untouched by Allied bomb¬ 
ing, many of its buildings date to the 
14th and 15th centuries, and have been 
lovingly restored There is a univer¬ 
sity, and an activist student union 
which a couple of years ago decided 
there needed to be better international 
contacts among grassroots anti-nu¬ 
clear activists. 

The first conference, held in March 
1996. was not well-funded, but none¬ 
theless brought together activists from 
about a dozen countries. It was con¬ 
sidered a success, and this year, with 
a little more funding in hand, the con¬ 
ference titled simply the 2nd inter¬ 
national anti-nuclear conference" 
brings together about 60-70 activists 
from 28 countries. 

The conference was planned 
months ago. it wasn't until the last 
couple of weeks that organizers 
learned the CASTOR casks would be 
moving to Gorleben, just 40 miles 
away, around the same time The con¬ 
ference goes on. but with a bit of an 
edge to it. 

On the first day of the conference, 
there is a large rally in Lueneburg. 
15,000 people gather in a town square 
to oppose the radioactive waste trans¬ 
port Myself and Mario Wan/a from 
the South African Mineworkers Un¬ 
ion, were asked to speak. 

The day before, the Bonn govern¬ 
ment had warned protestors not to dis¬ 
rupt the CASTOR shipments. 1 tell the 
crowd that we in the U.S.. and indeed, 
the whole world, will be watching 


what happens this week. The crowd 
needs no German translation, it roars 
its approval 

On the way to the rally, I did a lit- 
tic quick math. The CASTOR 
protestors are trying to stop the ship¬ 
ment of specuclear waste casks. I point 
out that in the U.S., we are facing the 
possibility of the transport of six casks 
through Las Vegas every day for 30 
years. The crowd boos and yells. And 
I conclude by saying that this is an in¬ 
ternational problem and demands in¬ 
ternational action. The crowd agrees. 

A few years ago, I didn't think that. 
Now, it is very clear: our concerns are 
the same, the companies involved are 
the same, the solutions arc the same. 
We must knit into a solid international 
movement if we are to beat the nuclear 
industry at its own game. 



Gorleben Will Live 

At the same time as the rally in 
Lueneburg, 10,000 more protest in 
Dannenburg Meanwhile, in 
Dannenburg. the police attempt to req¬ 
uisition a schoolhouse to serve as a 
temporary barracks. Too late: the 
schoolchildren have barricaded them¬ 
selves inside the building and refuse 
to allow the police in. But the police 
move in force, and throw the children 
out of their school. The Dannenberg 
officials arc unhappy with the police. 
They refuse to provide them with wa¬ 
ter or electricity. 


Tuesday, March 4 

Every House Says NO! 

We have become an official "ob¬ 
server" team, which mostly means 
that we can get through police lines. 
And there are plenty of police lines 
to get through. Roads are blocked off 
for miles leading to the Dannenberg/ 
Gorleben area. But the police, mostly 
from out-of-the-area. don't know the 
region, and every direction sign has 
been blacked out by protestors. A few 
roads, mostly one-lane farm roads, re¬ 
main passable 

Traveling through the area, one 
fact quickly becomes clear: the oppo¬ 
sition to the waste transport, and to 
nuclear power generally, is virtually 
unanimous The battle has been go¬ 
ing on here for 20 years, since the 
government first announced it would 
build a reprocessing center at 
Gorleben. as well as interim and per¬ 
manent waste dumps, and perhaps a 
reactor to power it all. 

The area was considered to be con¬ 
servative and not nearly as likely to 
block the government's plans as the 
more activist-oriented South. But pro¬ 
posed nuclear projects have a way of 
turning conservatives into activists. 
The reprocessing center has long been 
cancelled, and the resistance to the 
waste dumps is massive 

The symbol of the movement is an 
X. Every farmhouse, every 
townhouse. every household displays 
an X. Some are quite elaborate, many 
arc yellow, made of wood. Some arc 
glass, some arc metal. Almost every 
house also has anti-CASTOR posters 
in its windows; many have anti-nu¬ 
clear banners as well. 

The War Zone demarcations be¬ 
come clear: police convoys barrel 
down two-lane farming roads while 
the residents promote active resist¬ 
ance. 

Near the town of Guzbom. we have 
to stop. A mud and tree barricade 
straddles the entire road. Behind it. in 
the center of the road, is a 15-foot tall 
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X. made of steel girders, welded and 
cemented into the road. This baby 
animating. 

100 yards further on begin the seri¬ 
ous barricades, one after another, 
about 20 in all. In between them, the 
road has been hollowed out from un¬ 
derneath. There is nothing but air. In 
some places, the protestors have put 
in logs to hold up the road so they 
won't cave in on the people digging 
(hem out. A 100-ton nuclear waste 
cask cannot possibly go over these 
roads in the near future; indeed, no 
vehicle can. The CASTOR will have 
to go on the less-preferred, twisting 
route through several towns, or it can¬ 
not go at all. 

Through side roads and police 
checkpoints, we evemtually make our 
way to Dannenberg. where the casks 
sit on tmcks awaiting movement. It is 
about 6 pm. the casks cannot move at 
night, so they won't move soon. 

On the lane leading to the road from 
the crane, hundreds of people are ly¬ 
ing in two-foot tall mounds of straw. 
They are the front lines: to reach the 
road, the police must move them first. 

But for now. all is peaceful. Music 
is in the air. drummers play, people 
cheer. The police throw candy to the 
people in the straw 

The casks arc remarkly unpro¬ 
tected. Only a few police nervously 
walk op and down a very small fenced- 
off area I walk to within about 12-15 
feet of the six casks, radiation detec¬ 
tor in hand. Within a minute, the de¬ 
tector has risen to more than 600 
counts per minute, then more than 
700—about 50 times background ra¬ 
diation levels. The radiation levels 
decline rapidly with distance though, 
at 50 yards, it is only five times above 
background, at 100 yards, there is no 
discernible radiation increase. Later. 

I learn that a Greenpeace scientist got 
a bit closer to the casks, and measured 


levels around 4.000 counts per 
minute—even above the levels near 
Chernobyl. 

The thing is, in Germany houses are 
built right on the street, with just a 
narrow sidewalk in between These 
giant casks, tomorrow, was travel on 
narrow roads within just a few feet of 
bedroom windows and children's 
playgrounds. 

But tonight the air is almost festive: 
one can almost forget about the sounds 
of the helicopters circling overhead 
We walk from the crane to the largest 
camp—there arc many camps spread 



out across the 14-mile route Each 
camp plans something different for the 
final transport 

Along the road, people walk up and 
down, milling around There are 
bratwurst. soda and t-shirt vendors, it 
has the aura, if not the music, of in im¬ 
promptu Woodstock But as the night 
wears on. temperatures drop precipi¬ 
tously. Thousands of people arc now 
in the straw area between the crane and 
the road, thousands more block the 
only road left. We have to leave, and 
after an hour's drive and an endless 
meeting, agree to be back to the area 
in six hours Time for just a little sleep 


Wednesday, March 5 

Water Canons and Harking 

Dogs 

By 9 AM the removal of the people 
in the road is well underway Were 
quickly updated about I am. the po¬ 
lice began moving and arresting peo¬ 
ple After three hours, they had only 
cleared 150 feet of people, so they 
turned ou their water cannons 

These water cannons are mounted 
on giant armored. Star Trek-looking 
green tanks The cannons are operated 
by remote control from inside the bul¬ 
let-proof protected cabs Their power 
is quite strong, but the protestors have 
come prepared, and are covered with 
plastic As long as the) don t receive 
a direct hit. it doesn't hurt too much 
and they don't even get too wet 

The police train the cannons on a 
small group, to break down then u- 
sistanee then momve in to move 
and/or 

arrest the in one-by-one. But there are 
9.000 people in the way now so ar¬ 
rests become impossible 

Susan Lee. camera in hand, gets 
picked up by her hair and thrown 
across the road Krista, an activist now 
working in the Czech Republic against 
the Temclia reactors pets 
clubbed Others get off easier Still 
tension is building 

During the n i g h t, a group of 
Autonomen — radicals perhaps not or¬ 
ganized enough to be anarchists en¬ 
gage in serious streeifighting near the 
town of Quickbon along the only road 
the CASTOR can now travel That 
road has not been lorn up. and the radi¬ 
cals want time to set up barricades and 
dig under the road 

The police arc not inclined to pro¬ 
vide that tunc Rocks and slingshots 
are used, and molotov cocktails Ac¬ 
cording to one report, a woman is criti¬ 
cally injured Many arc hurt and/or 
arrested The barricades and digging 
don't take place The CASTORS even¬ 
tually will move 
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Back in Dannenberg, we watch the 
water cannons pelt the people in the 
street. The police arc clearing about 
one yard of street per minute now. 

Above the road, four people have 
tied themselves into the trees, with a 
giant banner. The police try to shoot 
them down with water cannons, but it 
doesn't work. The CASTORS cannot 
legally move underneath them, so a 
team of police goes up and tries to cut 
them down. This takes at least a half- 
hour, to the boos of thousands. 

The understanding was that the pro- 
test would be non-violent. People 
would block the street, but once moved 
would not try to reclaim it. They want 
to show that the violence is caused by 
the police. The police use their water 
cannons, billy clubs and shields; here, 
the protestors simply join arms in re¬ 
sistance until they are moved off the 
road. 

Finally the road is cleared, and 
thousands of police stand shouldcr-to- 
shouldcr to protect the casks. As the 
casks move out, we are cheered by re¬ 
ports that there are 2.000 more people 
sitting in the road at Quickbom, and 
5.000 more chained across the road, 
at Gorleben 

Nearby, there are various small 
confrontations between protestors and 
police, nervous, the police bring out 
dogs The barking reaches an car-split¬ 
ting crescendo, but there is no serious 
trouble. 

Thursday, March 5, Braunschweig 
Chernobyl is Everywhere 
That night. Ilya Popov of the Socio- 
Keological Union in Moscow and I 
speak to a gathering of people from 
the area, about our experiences in our 
own countries. Then, one-by-one. 
other members of our international 
delegation speak. 

The First Nation Canadians speak 
in moving terms about what uranium 
mining has done to their communities. 
Ottis. in exile from Papua New Guinea 
for the past 20 years, brings tears with 


his tale of repression and death squads. 
From the Phillipines, Korea, Turkey, 
from across the world, activists tell 
their stories; they unload their fears 
and reveal their hopes. In front of these 
young German activists, the emotions 
of the past few days pour out. 

The stories are similar: we truly arc 
in the same movement, but it has taken 
us longer to understand that than it has 
Westinghouse, or GE. or ABB, or Sie¬ 
mens or the other multinational nu¬ 
clear corporations which buy and sell 
politicians like pork-belly commodi¬ 
ties. 

We each have our local and national 
battles and concerns, but tonight we 
truly have become an international 
movement, understanding each other, 
and united. It's a feeling unsaid, but 
shared, and one we hope will stay with 
us. 

Sunday, March 9, Washington DC 
The Sunset of the Atomic State 
Back in the USA, having dealt with 
lost passport and plane ticket—the less 
said the better... 

Most countries, including the U.S., 
arc not yet attempting to move radio¬ 
active waste across their nations. Thus, 
the Siege of Gorleben is hardly an end. 
it is just a beginning. The first CAS¬ 
TOR shipment into Gorleben took 
place less than 18 months ago; it 
brought out about 2,000 protestors and 
cost the German government about 
$ 15 million'The second shipment cost 
more than $40 million, with 9,000 
protestors and more than 15,000 po¬ 
lice. 

Crowd estimates arc notoriously 
unreliable even in a small area, over a 
14 mile road, they arc impossible. But 
there were at least 20,000 protestors, 
and admittedly 30.000 police to usher 
the new casks into Gorleben 

So it has cost Germany more than 
$150 million to move eight casks— 
and the original plans call for the ship¬ 
ment of 412 more casks to the 
Gorleben "interim" site. 


Where does it stop? At what point 
does the German government, or any 
government, say 'this is it, we can't 
do it anymore.' 

In Germany, even the police are r 
belling. At Lueneberg, and again at the 
gates of Dannenberg, the "Critical 
Police" appeared—police refusing to 
take part in the quashing of the dem¬ 
onstrations; refusing to walk for hours 
next to the highly-radioactive CAS¬ 
TOR casks. Indeed, the police have 
called for an end to the shipments. 

Without the police state on its side, 
how can the nuclear industry expect 
to take its lethal garbage anywhere? 

The CASTOR casks only traveled 
about 300 miles. In the U.S., if radio¬ 
active waste transportation begins, 
many casks could travel nearly 3.000 
miles. Eventually, we all will have to 
make our stand, and it may be sooner 
rather than later. Most politicians in 
the US want radioactive waste trans¬ 
portation to begin, because they are 
beholden to the nuclear industry. 

The transportation of radioactive 
waste is not just a routine industrial 
maneuver. It is a defining moment It 
is our opportunity to expose the nu¬ 
clear age. and to assert its end. 

No government can withstand the 
costs of Gorleben for long. No gov¬ 
ernment can long withstand the divi¬ 
sions among its people, the alienation 
of its farmers, the devastation of a War 
Zone inside its borders. 

There is but one obvious path, one 
poorly-understood by the Govern¬ 
ments, but well and truly grasped by 
the farmers of Gorleben: we must stop 
making lethal poisons simply in order 
to generate electricity: our lives, our 
nations, our futures are all too impor¬ 
tant for that. 

Michael Marriot 
The Nuclear Monitor 
March 17.1997 
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Democracy Zindabad! 


S weden gets around 43 per cent 
of its electricity from nuclear 
power. On March 19, 1980, the 
Swedes held a referendum on whether 
to continue down the nuclear path. The 
result was a victory for a scenario for 
a phase-out of nuclear energy by 2010. 
The nuclear industry invested 20 mil¬ 
lion SwK (6 million 1980 USS) in the 
referendum but got only 18.7 percent 
of the votes. The antinuclear line 
(rapid phase-out) received 38.6 per¬ 
cent, but the Social Democrat line 
(long-term phase-out scenario) got 
39.8 percent Long term phase-out 
meant that business could continue to 
proceed as usual and big businessmen 
and politicians felt that in time people 
would get "educated" on the benefits 
of this wonderful source of power. 

Unfortunately, for these power bro¬ 
kers, things haven't worked according 
to plan. The accident at Chernobyl in 
1986. severely affected parts of Swe¬ 
den's forest land and especially the 
reindeer herding Lapp community 
That put paid to any hopes that the ref¬ 
erendum result could be overturned in 
the future 

But despite the people's verdict, not 
much action had taken till now as poli¬ 
ticians bickered amongst themselves 
and felt that there was no "viable" al¬ 
ternative to replacing half the coun¬ 
try's electricity supply. 

However, with time running out, 
there has suddenly been some move¬ 
ment in the right direction. The nuclear 
power plant at Barsebaeck. located in 
South Sweden and only 20 kilometres 
away from the Danish capital Copen¬ 
hagen, will be turned off The first of 
its two 600MW reactors will be 
stopped before July 1998. the second 
before July 2001. This decision was 
arrived at a midnight meeting on Feb¬ 
ruary 4. 1997 in Stockholm between 


Social Democrats. Centre party and 
the Left wing party. The par¬ 
ties have a majority in the Swedish 
parliament. The agreement came after 
months of intrigue and is a major vic¬ 
tory for the antinuclear Centre Part 
The mling Social Democrats were pre¬ 
pared to wait until early in 2000 to 
begin decommissioning on 1998 as 
deadline This victory of the Centrists 
is likely to change the face of Swed¬ 
ish politics since till now the Centrists 
have usually been part of a block in 
opposition to the governing Social 
Democrats The news was a special 
treat for the Danish population who 
celebrated with relief They had been 
opposing the plant for well over 
twenty years 

However, the fight is by no means 
over as yet Sydkraft. owner of both 
Barsebaeck reactors, says it would 
seek compensation for loss of electric¬ 
ity production According to VEBA. 
the German energy conglomerate 
which owns 27 percent share in 
Sydkraft via its 100-percent subsidi¬ 
ary Preussenelektra AG. is satisfied 
that the whole affair is a bag of wind 
—and are betting that despite the de¬ 
cision the reactors would not be pre¬ 
maturely closed After the announce¬ 
ment of the decision. Sydkraft's shares 
rose sharply as investors perceived 
that it would not have to bear liability 
for the decommissiong of these old re¬ 
actors. 

The negotiating politicians agreed 
that reactor owners should be liable for 
all costs in the event of an accident, 
instead of the government stepping in 
to cover costs above a certain low ceil¬ 
ing. Currently, ractor owners arc li¬ 
able for a maximum of 1,2 billion Kro¬ 
ner (US $ 17 million) in third party 
damages per accident The idea behind 
the proposed change is to make it eco¬ 
nomically infeasible to run the older 


reactors—for whom accident risks are 
presumably higher and thus force the 
utilities themselves to decide to close 
the units, rather than the government 
specifying which unit should be shut 
first 

Big business showed its contempt 
for democratic values explicitly Beri- 
Olof Svanholm. who is chairman of 
Volvo AB and head of the Federation 
of Swedish Industries has said that 
any decision to close Batseback will 
be fought, and we will never accept 
that the country unnecessarily throws 
away SwK 20 to 30 billion (US$ 2 7 to 
4.05 billion) while we chop wood to 
meet our energy needs 

Meanwhile in Japan 

Over half of all Japanese citizens have 
lost confidence in then governments 
statements concerning the safety of 
nuclear power, according to the latest 
survey conducted by the Research 
Council for Energy and Information 
Technology in October last year The 
figures which showed that 57 % of 
people surveyed had little or no con¬ 
fidence in government statements on 
nuclear energy, comprise the lowest 
vole of confidence since the surveys 
began (The Aikket Weekly. 1 March 
1997 

A petition to permanently close 
down the Monju fast breeder reactor 
which suffered a serious accident from 
a liquid sodium leak and resultant fire 
gathered over a million signatures On 
May 14. 1996 Science and Technol¬ 
ogy White Paper a publication that 
usually gives an overview of the gen¬ 
eral research scene specifically 
scolded Monjus owner, the Power 
Reactor and Nuclear Fuel Develop¬ 
ment Corporation for its inappropri¬ 
ate" post-accident behaviour 

Nucleomax Week May 16 1996, 
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Upsurge of Revisionism Regarding 
French Nuclear Success 


France is the model nuclear "success " story. A country which following the Arab oil shock of J 973, 
decided to go in for nuclear and went with vengeance. The nuclear establishment was given a free 
hand and it "delivered". But hindsight as they say is 20-20. It does offer a better perspective. 

Energy experts, the courts and the research community are now finding that may be this headlong 
rush into nuclear wasn't such a bright idea after all. 


Et Tu IEA! 

It is time for reorientation of French 
energy policy, the OECD Internationa) 
Energy Agency (IEA) said in a new 
review. 

In the view of the experts who 
authored 'Energy Policies of IEA 
Countries: France, 1996 Review, 
French energy policy "has reached a 
watershed" and needs deep reform if 
the country is to meet IEA policy goals 
associated with open markets, energy 
efficiency, and fair competition among 
fuels. In essence, experts say. France's 
emphasis on nuclear power has led to 
a lopsided, inflexible supply structure 
in which electricity use is excessively 
promoted, creating severe interfile! 
price distortions. 

Further, they say, the concentration 
of 90% of government research fund¬ 
ing. 80% of commissariat a I Energie 
Atomique expenditures, and 50% of 
Electrieite de France's (EDF) research 
budget on nuclear has starved other 
sectors for research and development 
funds and pulled qualified people 
away from other areas of scientific re¬ 
search, including energy conservation 
and renewables. 

The IEA reviews on France, the 
second the agency has done since 
France joined in 1992. was led by 
Hans Schimid. deputy director of 
Switzerland's Federal Energy Office. 
Susan Harrison, of the Electricity Di¬ 
vision of the UK’s Department of 
Trade & Industry, was co-rapporteur. 


The team had members from Norway, 
the OECD Nuclear Energy Agency, 
and the IEA secretariat. 

In looking specifically at France's 
nuclear program, the IEA experts ob¬ 
serve that "decision on its develop¬ 
ment have been taken centrally, with 
little or no public participation or in¬ 
volvement of the parliament." They 
say this situation probably cannot con¬ 
tinue if France is to renew its nuclear 
installation in the future, and recom¬ 
mend steps towards greater openness 
and public participation in energy de¬ 
cision making. 

The review also warns that the "in¬ 
flexible and the rigid power produc¬ 
tion system" resulting from nuclear 
plant overbuilding "may be exacer¬ 
bated by the addition of four reactors 
currently under construction." The 
experts note that choice of future gen¬ 
erating technology will "in principle 
be decided by Market'' and that nuclear 
will have to compete alongside non¬ 
nuclear options "even for baseload 
capacity" 

The IEA team also recommends 
that France "finally decided on the 
future role of Superphenix as an ex¬ 
perimental facility, taking into ac¬ 
count the age and technical character¬ 
istics of the reactor and related invest¬ 
ment and operating costs." 

Source: Nucleonics Week 


Come Hell or High 
Irregularities 

As it is nuclear power is usually the 
most expensive option. But fast breed¬ 
ers take the cake. The electricity they 
produce is more than twice as expen¬ 
sive as that produced by other (non¬ 
breeding) nuclear plants. The French 
for militaristic reasons went in with a 
great deal of nationalist fervour in 
launching Superphenix—the only 
commercial sized breeder in the world. 
Breeder reactors produce more plu¬ 
tonium than they consume uranium 
and thus can theoretically produce 
large amounts of electricity from very 
limited supplies of raw material. How¬ 
ever, ever since its launch in 1986, 
Superphenix has been plagued with 
problems. It never even managed to 
mn consecutively for six months to¬ 
gether. It spent most of its time in a 
state so familiar to reactors in India— 
shutdown. French regulations require 
relicensing of power plants which have 
remained in a shutdown state for more 
than two years. In 1994, the French 
atomic energy establishment finally 
gave up the ghost of breeding. How¬ 
ever, with billions already down the 
drain, they were loath to take the sen¬ 
sible option and let it all go and 
decommission the plant. Superphenix 
was resurrected as a non-breeder for 
research and demonstration purposes. 
Recently, France's supreme court has 
annulled the operating licence for 
Superphenix on the grounds that the 
licensing decree issued in 1994 as¬ 
signed the reactor with a 'new' pur- 
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pose - research and demonstration - 
not covered in the 1992 restart appli¬ 
cation and dossier submitted for pub¬ 
lic inquiry by operator NERSA. The 
1240 MWe reactor is currently offlin e. 
The French government has re-empha¬ 
sised its commitment to keep the re¬ 
actor operating, and is considering ei¬ 
ther holding a new licensing process 
to support the 1994 decree, or issuing 
a new decree more in line with the 
1992 documents, which emphasise the 
reactor's use for electricity generation 
Sources: Nucleonics Week 


We De Have An Address! 

In fact, we have two. A regular postal address and an email 
address for the other set. Although the cost of writing even 
a post card has gave up considerably, a letter does feel nice. 
So do let us know if you like what is in your hands and 
even more if you don't like it. But most of all definitely let 
us know in no uncertain terms if you don't receive your 
regular copy every two months. It is usually our fault. 


LEUKAEMIA AROUND LA HAGUE NUCLEAR FACILITY 


F rench Environment minister 
Corinne Lepage and Secretary 
of State for Health Herve 
Gymard announced January 10.1997 
that they will commission a thorough 
epidemiological study of cancers 
around the La Hauge reprocessing 
plant in Normandy. Their decision fol¬ 
lowed publication in the latest issue of 
the British Medical Joumal(BMJ) of 
data claiming that children who played 
on beaches near La Hague at least 
once a month exhibited almost a three 
fold increased risk of developing leu¬ 
kaemia. 

Eating local fish and shellfish at 
least once week was tied to a similar 
increased risk, according to the study 
by Jean-Lrancois Veil, a professor of 
biostatistics and epidemiology, and 
Dominic Pobel, a research epidemiolo¬ 
gist, at Besancon University's Laculty 
of Medicine. Lrance. 

The two Trench scientists claimed 
'convincing evidence" of a causal role 
played by exposure to environmental 
radiation at the seaside, but found no 
association with parental occupational 
radiation exposure. They recom¬ 


mended that researchers look for new 
environmental radiation pathways, 
particularly in the marine ecosystems 

They had originally set up their 
study to investigate any association 
between La Hague and local cases of 
childhood leukaemia In a previous 
study. Vicl had been unable to estab¬ 
lish any clear statistical link 

The scientists' methodology came 
under immediate criticism in the in¬ 
fluential newspaper, Le Monde, by 
Jacqueline Clavel. an epidemiologist 
with Trance's National Institute for 
Health & Medical Research (Inserm), 
which co-financed the Viel work. 

Inserm s name has been linked by 
the Trench media to the newly an¬ 
nounced study, but neither Inserm nor 
government ministries would confirm 
that the organisation had been chosen 
to conduct the project. Details are ex¬ 
pected to be announced in early Leb- 
ruary. 

La Hague encompasses several fa¬ 
cilities. Adjacent to La Hague reproc¬ 
essing complex is a site now operated 
by national waste agency ANDRA, the 
centre de stockage de La Manche. 


which began receiving radioactive 
waste (all except highly active waste) 
in 1967 and was closed permanently 
in 1994 Both sites have been long 
under attack from environmentalist 
who allege pollution of the environs 
The Andra site has been shown in an 
Institute de Protection ct de Surete 
Nucleare (IPSN) study to have been 
leaking radionuclides. notably 
tritium, 

into two small rivers which cross it. 
one of which flows to sea 

In addition, a nuclear power station 
is situated some 16 kilometres away, 
while the navy dockyards, where sub¬ 
marine nuclear fuel is handled, are 19 
km away Both these facilities arc well 
within the 15-km radius of La Hague 
set by the study 

Clavel faulted Viel's mode p/'re¬ 
cruiting control group witness via 
medical general practitioners and 
questioned the "quality" of this group 
But 'the main question." she said, is 
that of the applicability of the case 
study group to the problem raised 
whether the leukaemia cases were 
linked to the radioactive discharges 
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She said the study didn't say how 
Tar from the sea the ill children or the 
control group lived, and didn't name 
the beaches. The doctors should have 
tried to estimate the doses that could 
have led to the effects observed, she 
said. 

Catherine Hill, another Inserm re¬ 
searcher, suggested that the method 
used to recreate activities—interview¬ 
ing parents of children with leukae¬ 
mia—was "dangerous " because not 
every one can remember how often he 
or she went to the beach 20 years ago. 
for example, nor know for sure the 
origin of shellfish eaten. 

Viel told Nucleonics Week that it 
was "absolutely wrong" for outside 
observers to suggest that the leukae¬ 
mia subjects were living closer to the 
sea than the controls, thereby being 
more prone to play on the beach and 
eat seafood more often. 

The cases of leukaemia diagnosed 
between 1978 and 1993 in people un¬ 
der 25 and the 192 controls were 
matched for sex. age, place of birth, 
and residents at the time of diagnosis, 
he said. 


Matched residence meant that they 
were living within the same electoral 
ward, he said because of the criticism 
by such experts as Clavel, he is pre¬ 
paring map markings of the individual 
dwellings to prove no geographic bias 
exists, heard, "I'm totally sure that 
we won land anything of signifi¬ 
cance," he insisted, adding that he ex¬ 
pects to present the results in a future 
issue of the BMJ. 

As for quality of controls, a glance 
through the tables should be enough 
to co nfir m very little difference be¬ 
tween both sets of parental social 
classes, he said. 

Veil said the strong link between 
leukaemia occurrences and the sea had 
taken the researchers by surprise. The 
more frequently a child visited the 
beach or ate seafood, the higher the 
risk the child faced of contracting leu¬ 
kaemia, he said. Such a dose/response 
relationship could not be put down to 
chance alone. 

His and Pobel's research also does 
not stand in isolation, he said. The 
same marine phenomenon had been 


shown to be present near the Doun- 
reay reprocessing plant in northern 
Scotland, he said in a study by James 
Urquhart of the Scottish Health Serv¬ 
ice published in 1991. 

Viel said criticism such as not nam¬ 
ing beaches were obviously easily 
made by others after the study's com¬ 
pletion, "I was absolutely not expect¬ 
ing such a result regarding the use of 
the beaches to be so significant.'* he 
said. The researchers had therefore not 
complied a detailed breakdown of 
beaches visited by the children. "On 
the other hand, I have been criticised 
because 1 have already used 173 dif¬ 
ferent items. So there are two oppos¬ 
ing criticisms I have to face." 

As for Hills concern about possi¬ 
ble bias in recalling past recreational 
activities. Veil said he thought it un¬ 
likely to be a factor as both case and 
control mothers had not been aware of 
the significance of beach usage until 
after the data had been compiled and 
conclusions drawn. 

Source: Nucleonics Week 


Reclaiming Community Accountability 


A s a result of an open-records 
program initiated by the 
United States Department of 
Energy (DOE) Secretary Hazel 
O'Leary, information is being made 
available for the first time which is 
useful in calculating the radiation and 
hazardous chemical exposures of 
worker populations and ordinary' citi¬ 
zens in communities which arc home 
to nuclear weapons plants and related 
facilities. Until now. few have recog¬ 
nised the national scope of health ef¬ 
fects studies which arc likely to be¬ 
come more significant over time. 


A virtual,constellation of federal 
health agencies are now conducting 
"dose reconstruction" and parallel 
health effects studies at Hanford, 
Idaho Falls. Femald, and Savannah 
River. Other sites will soon follow. 
The agencies include the Centre for 
Disease Control (CDC), National In¬ 
stitute for Occupation Safety and 
Health (N10SH). and the Agency for 
Toxic Substances and Disease Regis¬ 
try (ATSDR). While the Department 
of Energy's open-records program has 
made these studies possible, the work 
by federal health agencies has befud¬ 
dled citizens' groups now isolated 
from each other by geographic dis¬ 


tances and a lack of understanding that 
a national health research program has 
grown up in their midst without any¬ 
one realising it. Workers and citizens 
who encounter researchers from the 
federal agencies have asked four com¬ 
mon questions: 

1. Are we exposed? 

2. Are we affected? 

3. Did exposure contribute to or 
cause disease? 

4. If we are not affected now. will 
we suffer later? 
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It may be difficult for citizens to get 
answers. The scientific work being 
done by these agencies to document 
and calculate exposures to radiation 
and hazardous chemicals is fraught 
with uncertainty, politics, organisa¬ 
tional confusion, and doubt that any¬ 
thing more than "inconclusive" results 
wilt be the outcome of years of effort 
The responses of federal health agen¬ 
cies have been inconsistent, and in 
some cases, downright hostile, in 
terms of answering the four questions. 

Some of the reasons are lack of 
funding, weak management, the arro¬ 
gance of scientific researchers uncom¬ 
fortable over answering fundamental 
questions from lay persons, and the 
bureaucratic agendas that distract the 
focus of otherwise sympathetic agency 
managers inward like the gravity field 
of a black hole. 

Perhaps most daunting is the fact 
that there is no national independent 
clearinghouse that pulls together infor¬ 
mation on progress being made or col¬ 
lects and distributes information on 
lessons learned on the most effective 
ways citizens can respond to the con¬ 
duct of health effects studies and fed¬ 
eral agencies. Several efforts which 
deal broadly with environmental 
health studies have been developed, 
such as the Science and Environmen¬ 
tal Health Network (SEHN). What has 
not yet happened is for citizens to or¬ 
ganise a national response to a na¬ 
tional program of health effects stud¬ 
ies being conducted at nuclear weap¬ 
ons complex sites. This article sug¬ 
gests a next step for non-govemmen- 
tal organisations. 

Citizens with basic interests in the 
outcome of the health effects studies 
face several essential challenges: 

1. Make sense of the scientific 
knowledge and methods being used by 
federal health agencies. 

2. Focus on the four questions of 
concern which are being asked by 
those still living in communities 
around the site. 


3. Pressure federal health agen¬ 
cies which are not doing their job to 
get their act together. 

What Should Be Done? 

1: Convene a national conference of 
NGOs and citizens is to achieve 
several objectives. These are: 

(a) Understand the current and future 
scope of federal health studies related 
to the legacy of the cold war. 

(b) Establish a national agenda in¬ 
volving performance and qualitative 
standards for openness, public partici¬ 
pation, and accountability for health 
effects studies 

(c) Mount a lobbying campaign with 

Congress to embed these requirements 
in enabling legislation for federal 
health agencies 

(d) Develop oversight mechanisms to 
ensure that federal health agencies arc 
responsive to their congressional man- 
d a t 

(e) Obtain resources for and roll out 

a national communications strategy to 
alert the news media about the national 
health effects study program Develop 
communications tools, such as the 
Internet, to alert citizens' groups 
about lessons learned and more effec¬ 
tive ways to interact with federal 
health agencies 

(f) Develop mechanisms for recognis¬ 
ing the contributions which can be 
made by citizens interested in pursu¬ 
ing environmental science This 
should include training and technical 
assistance program for citizen activ¬ 
ists on how to collect, analyse and dis¬ 
tribute scientific information. Most 
importantly, citizens need help in rec¬ 
ognising the significance of scientific 
findings, knowing what to look for. 
and how to critically engage scientific 
experts in dialogue which would pro¬ 
duce shared understanding of the re¬ 
sults of health effects studies. Fund¬ 
ing will be needed to ensure grassroots 
participation in the conference and in 
the implementation of an action 
agenda, described below 

2: Develop a clearinghouse of 
NGOs and citizens groups to carry out 
these tasks. This can be a virtual or- 


ganisat ion rather than a physical one. 
but each NGO must put its oars in the 
water. The clearinghouse must put up 
an Internet presence via email. WEB 
site, etc . and also publish a hardcopy 
bulletin of news, resources, and ac¬ 
tion items for a national, co-ordinated 
response to federal health effects stud¬ 
ies at nuclear weapons sites The 
clearinghouse must function as an 
"honest broker" despite the many pri¬ 
orities and agendas of NGOs and grass 
roots groups. 

V Engage federal health agencies 
in a dialogue to change the behaviour 
of people as well as their respective 
organisations it makes no sense to 
address policies without the people 
Hearts and minds of agency staffs, and 
their contractors, inevitably follow the 
leadership of the agency organisations 
The mindset and credibility of fed¬ 
eral managers must be examined, and 
changed for the better, if the result¬ 
ing health effects studies are to be suc¬ 
cessful in achieving their goals Citi¬ 
zens can call for "boycotts' of agen¬ 
cies, such as a Virginia group did with 
ATSDR. but there is no long-term fu¬ 
ture in death spirals of reciprocal alle¬ 
gations of deception and rancour 
Everyone loses 

4 Commit to the long haul Envi¬ 
ronmental epidemiological studies arc 
like rocket science Achieving shared 
understanding of the scientific meth¬ 
ods and citizens' concerns will take 
years After all, the horrors of the nu¬ 
clear weapons complex took more than 
four decades to come to light. It may 
take a lifetime to recover 

Source and Contact Dan 
Yunnan, P.0 Box 1569. Idaho 
Falls. ID 83403, US 
e-mailyurman@igc. ape org 
Dan Yunnan is a member of a 
citizens advisory commutes 
which advises the C entre for 
Disease Control. Atlanta US 
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A millenia of genetic change compressed in a few years 


Studies Find Gene Mutations Higher in Chernobyl Victims 

In our last issue (Special issue on Chernoby had an article by Dr. Rosalie Bertell on "Nuclear 
Thinking It argued that radiation injury issues are actually human rights issues and hence 
political issues. Solution to such problems can only come through political action. Specifically, 
radiation injury issues are not technical issues any longer. The following article taken from 
Nucleonics Week —a trade journal is a good example of Nuclear Thinking. The radiation 
community finds radiation related activities so profitable, that it refuses to accept studies which 
show the effects of radiation to be far more detrimental than postulated by these worthies. 


Russian-Belarussian-British 
research team has found twice 
as many genetic mutation in 
the offspring of parents living 


on con¬ 
taminated territories around the 
Chernobyl plant site than in a control 
in the UK 

The team, which includes Yuri 
Dubrova and Alec Jeffreys of the Uni¬ 
versity of Leicester, studied 79 fami¬ 
lies inhabiting heavily polluted rural 
areas" of the Mogilev district of 
Belarus, about 250 kilometres north of 
Chernobyl, among which all the chil¬ 
dren were between February and Sep¬ 
tember 1994. and a control of 105 
families in the UK Using a technique 
developed by Jeffreys that measures 
the mutation rate of "mini-satel¬ 
lites "-specific genome site that fea¬ 
tures an usually high number of rep¬ 
etition—the research team found a" 
statistically significant twofold in¬ 
crease in mutation frequency in the 
offspring of irradiated parents, "they 
wrote in April 25. 1996 issue of the 
British journal Nature The mutation 
was measured compared to the par¬ 
ents genes, 


The scientist said that the mutation 
rate in the Mogilev families was cor¬ 
related with the level of caesium-137 
surface contamination, thus conclud¬ 
ing that the mutations have been in¬ 
duced by radiation. However, they 
were not correlated with individual 
doses received by the population 


In the same issue of Nature, a team 
from Texas Tech University and the 
Savannah River Ecology Laboratory, 
led by Robert Baker of Texas Tech, 
reported 'high levels of genetic 
change" in rodents—two species of 
vole—living next to the Chernobyl 
plant, in comparison to a control group 
living in a relatively clean area about 
32 kilometres Southeast of site. 

The results had not been predicted 
by existing models of the effects of 
radiation. In the case of voles, 'the 
estimated substitution(mutation) rales 
were at least two orders of magnitude 
greater than any previously reported 
for mitochondria proticn-coding 
genes," said David Hills of the Depart¬ 
ment of Zoology at the University of 
Texas, Austin in accompanying Na¬ 
ture commentary 

But observes cautioned against 
drawing firm conclusions about the 
eventual impact of the genetic changes 
on the health or gene pool of cither 
animals or humans in the area. Espe¬ 
cially in the case of the study of hu¬ 
man gene mutations, they said, it 
would be necessary to follow up the 
work by Dubrova et al. to confirm that 
the mutations indeed correlated with 
radiation dose and are not caused by 
other environmental aggressors which 
were not studied specifically. 

The publication of these results on 
the eve of Chernobyl accident's 10th 
anniversary was certainly not by¬ 


chance, said one French Scientist, add¬ 
ing, "Nature played its cards right." 
Nothing was said about their work of 
the two research group in the major 
multi-agency conference on 
"Chernobyl: One Decade Later." held 
in Vienna April 9-12. Working papers 
from that conference did. however, 
highlight the genetic change observed 
in animals and plants close to the re¬ 
actor site—which were said not to 
threaten the region's ecosystems—as 
well as the potential for genetic muta¬ 
tions in humans, probably also not 
posing a significant threat. 

Philip Vision, a geneticist at the 
French Institute for Nuclear Safety & 
Protection (IPSN), said that gene mini¬ 
satellite were discovered in 1980 and 
five years later. Jeffreys pioneered 
their using confirming parental rela¬ 
tion between individuals by studying 
"genetic finger prints". The mini-sat¬ 
ellite vary greatly between unrelated 
individuals, with very slim chances of 
finding the same pattern, but they are 
quite stable from parent to child. The 
length of mini-satellites can be meas¬ 
ured by probe, establishing whether 
they contain the correct number of rep¬ 
etitions or not: in the later case, the 
researchers say a mutation has oc¬ 
curred 

In the study of Mogilev residents, 
Dubrova et al. found that length 
changes in nuclear mini-satellite loci 
were about twice as common in the 
Belarus children (compared to the par- 
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ents; loci) than in their UK counter¬ 
parts. They found good correlation 
between the highest mutation rate and 
the areas in the highest median ground 
contamination. The total mutation rate 
was 1.5 times higher in more-contami¬ 
nated areas (over 6.8 curies per square 
km) than in less-contaminated ones 
(under 6.8 Ci/km2), they said. 

However, the research team mem¬ 
bers acknowledged they had not been 
able to correlate their findings with 
individual doses received by the stud) 
group—those dose levels "are not 
known," they wrote. Moreover, al¬ 
though the correlation with surface 
contamination is consistent" with the 
possibility of Chemobyl-caused mu¬ 
tations, they added, "it is possible that 
other non-radioactive contaminants 
from Chernobyl, such as heavy met¬ 
als, could be responsible for the ob¬ 
served, apparently dose dependent in¬ 
crease in mutation rate." 

IPSN's Voisin said it was "a pity" 
that the scientists had not made a 
greater effort to find a control group 
within Belarus, rather than going to a 
rural area in the UK that would not be 
expected to have the same spectrum 
o: contaminants, cither radioactive or 


chemical. Because the role of chemi¬ 
cal pollutants had not been taken ex¬ 
plicitly into account in the study, he 
said, the results "are to be considered 
with caution." even if the study repre¬ 
sents "an interesting, advance" in 
knowledge about the h effects of 
radiation. 

Scientists studying radiation health 
effects have stressed that, although 
genetic mutation were observed in off¬ 
spring of survivors of the Hiroshima 
and Nagasaki atomic bombings, no 
lasting hereditary were observed In 
the case of Chernobyl contamination, 
that may also prove to be the case, they 
say. 

Indeed, few people realise the size 
of the background rate of genetic mu¬ 
tations, said Fred Mettler of the radi¬ 
ology department at the University of 
New Mexico. He told journalist at¬ 
tending the Vienna meeting that about 
2% have a serious one. and 1%. a de¬ 
fect that can be fatal 

More generally, there is growing 
recognition in the scientific commu¬ 
nity that the health-effects lessons of 
the Hiroshima and Nagasaki bombings 
may not be applicable to the other ra¬ 
diation accidents. In his Nature com¬ 


mentary. Hills argued that the fallout 
from Chernobyl is so different in 
both diversity and extent from the 
Japanese fallout that "predictions from 
one to the other arc not likely to be 
very meaningful The studies of 
Chernobyl." he went on, are therefore 
providing the first glimpses of genetic 
effects of severe nuclear accidents' - 
effects he suggested bolt down, at least 
in the case of the Chernobyl rodents, 
to the "compression" of millennia of 
genetic change into a few years 

While scientists generally agree 
that more research is needed on the 
question, some wonder where the em¬ 
phasis should be placed Voisin said 
that, at the annual meeting of the In¬ 
ternational Radiological Protection 
Association immediately following the 
Vienna Chemobyl-consequences con¬ 
ference. Dan Benmson, former chair¬ 
man of the International Radiological 
Protection Commission, publicly 
raised the question of whether vast 
new studies of the effects of low-level 
radiation are really worth the money 
and effort that they will necessarily 
entail 

Ann Macliachlam. 

Nucleonics Week May 2 1996 


"Not Now Not Ever" 

Thoughts From An Australian Abolitionist 


has been a very exciting year for 
abolitionists of nuclear weapons. 
We have seen in succession, the In¬ 
ternational Court of Justice decision 
on the illegality of nuclear weapons, 
the passage of the CTBT. the report 
of the Canberra Commission, the 
Malaysian resolution in the UN Gen¬ 
era! Assembly, and statements by top 
military people in favour of abolition. 
All this has made it appear as if 
progress toward the abolition of nu¬ 
clear weapons is no more than a mat¬ 
ter of time. Yet recently, much of the 


impetus toward abolition has seemed 
to wane, at least at official governmen¬ 
tal and UN levels. The Malaysian 
resolution' welcoming the IC J deci¬ 
sion passed the UN General Assem¬ 
bly with the expected comfortable ma¬ 
jority, but most of the western nations 
(including my own. Australia) either 
voted against it or abstained (India 
voted in favour.) On the other hand, 
preliminary negotiations to set up a 
verification regime for the CTBT have 
ended in disagreement, progress to¬ 
wards a fissile material production ban 



scents to have stopped altogether, and 
other measures toward abolition rec¬ 
ommended by the Canberra Commis¬ 
sion (taking weapons away from their 
delivery mechanisms, and taking no 
clear forces off alert as well as further 
deep reductions in US and Russian 
weapons levels do not seem to be 
taking place at any discernible speed 


Meanwhile, a number of negatives 
have appeared on the scene, of which 
the greatest is probably US plans for 
subentical nuclear tests in India. 
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there are rumblings to the effect that 
if the US indulges in subcriticals, In¬ 
dia may start testing. People I spoke 
to in Delhi attested to this. 

The ICJ Decision 
The decision of the International Court 
of Justice on the legality of the use or 
threat of nuclear weapons had in ef¬ 
fect. three components: (l)The ICJ 
found no situation in which it could 
conclude that the use of nuclear weap¬ 
ons in war. or the threat of their use, 
was legal. (2) The ICJ concluded that 
the use or threat of nuclear weapons 
in war is generally illegal because it 
violates internationally agreed laws of 
war that have stood since the 1920s. 
The only caveat that the ICJ made to 
this was that it was unable to agree that 
the use of nuclear weapons could be 
legal in the most extreme circumstance 
of self-defence. (3)Thc ICJ concluded 
unanimously that there exists a legal 
obligation on the part of the weapons 
powers to negotiate in good faith and 
to conclude an agreement to eliminate 
nuclear weapons. It was this that the 
Malaysian resolution' tried to turn 
into practical reality later in 1996. 

The ICJ decision has potential im¬ 
plications that are very far reaching 
indeed, but they have yet to be tested 
in a court of law. For example, it has 
been argued since the decision in the 
UK. that the UK's nuclear missile sub¬ 
marine patrols arc illegal as they rep¬ 
resent a threat of use' of nuclear 
weapons. It is argued that NATO first 
strike' doctrines arc illegal, and that 
changes in US and NATO nuclear doc¬ 
trine to no first use', argued for in the 
report of the Canberra Commission, 
arc the only legally correct response 
to the ICJ decision short of actual 
elimination of nuclear weapons. It has 
already been argued successfully by 
'For Mother Earth' in a Belgian court 
in a case of trespass on a NATO weap¬ 
ons bunker, that civil disobedience 
against nuclear installations is legal 
because the installations arc in fact il¬ 
legal. 


However, the weapons powers, af¬ 
ter trying to prevent the resolution 
under which the question of the legal¬ 
ity of the use or threat of use of nu¬ 
clear weapons was referred to the 
court in 1995 from being passed, and 
after altemat darguing before the 
court that the dart had no jurisdiction 
and that the use of nuclear weapons 
was a legitimate use of the right of 
self-defence under the UN charter, 
have done their best to ignore or evade 
the consequences of the ICJ decision. 
The US, UK, and France, have all ar¬ 
gued that since their nuclear weapons 
are all of a 'defensive' nature, and all 
make use of the doctrine of deterrence, 
that the ICJ decision has no conse¬ 
quences whatever for them. It is sig¬ 
nificant and disturbing, that General 
Sundarji argues in the May 1996 
number of 'AGNT. the journal of the 
Fomm for Strategic and Security Stud¬ 
ies that 'The international Court of 
Justice has recently mled that the pos¬ 
session of nuclear weapons is not ille¬ 
gal'. Tme, the ICJ decision does not 
say that, but the ICJ opinion comes 
very close to that in saying that use or 
threat of use is illegal, except under 
very narrowly defined circumstances 
where the court can't make up its 
mind! What General Sundaiji (like the 
major weapons powers) did not ac¬ 
knowledge is that the ICJ came up with 
an opinion in which no legal use of 
nuclear weapons is identified, and says 
so explicitly. 

Only Canada So far has suggested 
that it may have to 'review' its posi¬ 
tion under the US nuclear umbrella as 
a result of the ICJ judgement. Time 
will tell however, whether the ICJ de¬ 
cision will be tested in national courts 
of law, and whether in particular, doc¬ 
trines of 'first strike' could be found 
illegal. 

The Comprehensive Test Ban 
Treaty. 

The CTBT has been hailed as the way 
to universal salvation from nuclear 
damnation or at least as the first step 
toward abolition, and damned as a 


machiavellian attempt by the weapons 
powers to hang on to their existing 
monopoly by preventing others from 
testing. 

India has refused to sign the CTBT 
'not now and not ever', claiming quite 
correctly that it allows the nuclear 
powers to continue warhead develop¬ 
ment. However, India's criticisms 
cover a scarcely-veiled desire to test 
itself, and my discussions with some 
influential people in Delhi certainly 
made it plain that this desire is very 
real in at least some quarters. The 
thinking there is that India, if it tested, 
could well withstand the resulting 
embargo, and that Pakistani capabili¬ 
ties could safely be ignored. In addi¬ 
tion, a need to test if India is to 
weaponise the device it tested in 1974 
is argued. 

This may be dangerous nonsense, 
but some at least do believe it. The 
Fomm for Strategic and Security Stud¬ 
ies, a Delhi 'think-tank' argues that 
had the 1996 session of UNGA failed 
to pass a resolution in favour of a nu¬ 
clear weapons convention. India 
should look to its strategic interests' 
-and test. Whether the Malaysian reso¬ 
lution, which advocated negotiations 
toward a nuclear weapons convention, 
is deemed to be sufficient is a good 
question. The series of subcritical tests 
planned by the US might be the next 
'trip-wire'. 

The CTBT is neither exactly salva¬ 
tion nor damnation. Depending how¬ 
ever, on what happens after the CTBT. 
it may become a rather early milestone 
on the road toward salvation if indeed 
we are headed in that direction at all. 

What the CTBT actually does is 
simply to prevent explosive nuclear 
tests in which the quantity of fission 
energy released exceeds that of any 
high-explosive charge used to implode 
the fissile material. In effect, this 
works out at about 4Kg of TNT. This 
means that explosive above-ground or 
underground tests of the kind that re¬ 
cently were undertaken by France at 
Muroroa atoll and very most recently 
(on the very eve of the signature of the 
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CTBT in fact) by China at Lop Nor, 
are now illegal. Whatever the other 
flaws of the CTBT, this has to be a plus 
for abolition. 

The CTBT does not contain any 
commitment to a timed framework' 
for abolition of nuclear weapons, or 
for negotiations toward abolition. Nor 
docs the CTBT place any restraint 
whatsoever on testing other than ex¬ 
plosive and 'hydronuclear' testing 
(where it is ambiguous). The US, tech¬ 
nically, is thus quite within its rights 
to conduct a series of subcriticaf tests 
of zero or near-zero fission yield 
(whatever that may mean) at the 
LYNER facility in Nevada. 

In fact, subcriticals are the least of 
what is allowed under the CTBT. A 
whole range of multibil li on dollar fa¬ 
cilities now exists in the US. under the 
Science-Based Stockpile Mainte¬ 
nance' programme, including the 
Dual Axis Radiographic Hydrody¬ 
namic test facility (DAHRT) which 
takes high-speed 3-d x-ray photos of 
plutonium and uranium bomb compo¬ 
nents under explosive deformation, an 
essential component of weapons de¬ 
sign and the high-powered laser fa- 
cilit\ nominally for use in fusion re¬ 
search, which may also be of use in 
weapons design. France also has simi¬ 
lar laser facilities. The lack of any 
restraints in the CTBT over testing of 
this type, has resulted in accusations 
that the CTBT merely institutionalises 
the dominance of the existing weap¬ 
ons states. 

Besides, the CTBT has an opt-out 
clause. This allows a state to test sim¬ 
ply because for whatever reason it 
feels it no longer has confidence in 
some component of its nuclear arse¬ 
nal 

Finally, there is the question of the 
Entry into Force' (EIF) of the CTBT, 
which as so much vexed India. The 
current provision for entry-into- 
foice(EIF). whereby 44 named coun¬ 
tries must ratify the treaty before it can 
actually become fully legally binding 
was included at the insistence of the 


UK and Russia, precisely in order to 
fatally weaken if not sabotage the 
treaty. There is thus a great deal of 
truth in the arguments that the CTBT 
fails to deliver on a timed framework 
for the elimination of nuclear weap¬ 
ons, and that it allows to of the 
kind that the weapons power are best 
equipped to do. 

Other nations besides India, (nota¬ 
bly Bangladesh for financial reasons), 
have indicated reservations about rati¬ 
fying the treaty. Indeed, while it might 
be possible to induce Bangladesh to 
ratify with some form of financial 
’sweetener’, big questions exist over 
whether in fact, the US congress, still 
dominated by the republican right 
which has explicitly damned the CTBT 
as contrary to US National interest’ 
will allow ratification and of course 
whether a paranoid and nationalist 
Russian Duma will do so 

The fact that the CTBT will most 
likely never enter into force docs not 
wholly rob it of value. It still provides 
a very strong political barrier to ac¬ 
tual explosive testing and to some ex¬ 
tent even to subcritical testing Any 
nation that tested from now on would 
be faced with international opposition 
and condemnation (and probably sanc¬ 
tions) that would make the storm over 
French testing look like one in a vers 
small teacup. In other words, for all 
its flaws, and there arc many, the 
CTBT does provide a political and to 
some extent a legal, barrier against 
testing. The real impact of the CTBTs 
failure to enter into force lies in the 
fact that until it docs so, the CTBT 
verification regime will function on a 
voluntary basis only. 

John Hallam 



Last and final call? 


Another All Fools Day and the re¬ 
actors at Tarapur (Rhymes with 
Bhago—Dur in Hindi) are a year older 
They are already well past their 25 
years design lifetime, and Dr. Gopala- 
krishnan had informed the nation more 
than a year ago. that they badly need 
to be inspected Tor core shroud dam¬ 
age and India docs not have the tech¬ 
nology to do so However, our 
nuclcocrats have blithely continued to 
operate them while giving Dr 
Gopalakrishnan the boot The follow¬ 
ing story from Japan is another re¬ 
minder that old reactors don t just fade 
away 

On 26 November 1996. during a 
regular inspection at Tokyo Electric s 
Fukushima reactor (BWR. 460MW. 
1971). inspectors discovered cracks in 
the pipe inside the reactor pressure 
vessel. Having been in operation for 
years, the cracks are perhaps a mani¬ 
festation of the reactors age 

The cracks appeared near the welds 
in two neighbouring pipes that earn 
coolant from the pressure vessel jet 
pump, and it appears that the direct 
cause was stress corrosion In all. five 
cracks of lengths varying from 2 to 19 
cm were discovered in almost identi¬ 
cal places on the pipes, very close to 
the inside wall of the pressure vessel 

TEPCO (Tokyo Electric Power 
Company) has decided to deal with the 
cracks by simply clamping on steel 
supports and bolts and not by replac¬ 
ing the pipes. This is. however, obvi¬ 
ously a stopgap measure providing no 
long-term guarantee of safety The 
clamped pipes could rupture at any 
moment. 

Difficulty of Repairs 
The pipes are located below the area 
between the nuclear fuel core and the 
pressure vessel An area that is very 
co nfi ned and highly radioactive There 
arc limits to the possibility of repair 
work by remote controlled robots be¬ 
cause of the difficulty of working in 
such a tight space, and the difficulty 
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of controlling robots in a high radio¬ 
active environment. Thus, the replace¬ 
ment of these pipes will pose not only 
technical difficulties, but will also en¬ 
tail a lot of work involving heavy ra¬ 
diation exposure to labourers. 

If the in-core piping is replaced in 
Fukushima 1 -1, it will be the first time 
such work has been carried out mean¬ 
ing the job have to be done without 
any technical corroboration whatso¬ 
ever. Since these pipes were not de¬ 
signed or installed under the assump¬ 
tion that they might one day be re¬ 
placed, the task is likely to be a very 
difficult one. 

Naturally, other reactors with pip¬ 
ing made of the same material should 
be shut down and inspected, but new 
problems could conceivably crop up, 
even where corrosion-resistant mate- 
rials have been used. Nucleocrats 
must henceforth anticipate such age- 
related problems in all nuclear power 
stations. 

Replacing entire BWR shroud 

The Nuclear Power Engineering 
Corporation and Hitachi, Ltd. are de¬ 
veloping technologies to enable re¬ 
placement of in-core structures in 
boiling water reactors in order to keep 
ageing reactors on-line. This is part of 
the' 'Nuclear Power Plant Maintenance 
Technology Reliability Demonstration 
Tests" commissioned by the Agency 
of Natural Resource and Energy 
(ANRE). Currently they are running 
tests on replacing guide tubes for neu¬ 
tron flux measurement instrument. 
They are planing subsequent tests for 
replacement of core shrouds, control 
guide tubes, and jet pump riser braces. 

In addition, we have received infor¬ 
mation that Toshiba has placed an or¬ 
der with a British company for three 
units of a large remote-controlled ma¬ 
chine to be used in the replacement and 
the installation of shrouds. According 
to the information source, the replace¬ 
ment work may soon be carried out for 
a number of older Japanese BWRs. 

Replacing a whole shroud- a large 
in- core cylindrical steel structure sur¬ 
rounding the BWR fuel assemblies- 
would no doubt be a job of consider¬ 
able scale. 


Replacing PWR steam generators is 
also a major construction job that en¬ 
tails making a large opening in the re¬ 
actor containment. 

Replacing, a shroud would be an 
even big because it should be 
performered fight inside the pressure 
vessel. This would require opening the 
pressure vessel cover, taking out all 
components including the steam dryer, 
lattice, and fuel assembly, loosening 
and extracting the shroud, then insert¬ 
ing the new shroud, and finally per¬ 
forming the welding and other tasks 
inside the core. Although workers 
would probably be shielded by lead 
plates set up around the inside core 
wall, they would still be exposed to 
extremely high ra¬ 
diation levels. 

Critically 
Ageing Reactors 
and Their 
Decommissioning 
There arc no distinct 
criteria for the op¬ 
eration of aged reac¬ 
tors or for making 
decisions on when 
they should be 
decommissioned. 

We therefore have a 
strange situation in 
which development 
of the technology 
proceeds without 
consideration of 
how to handle old 
facilities. 

Assessing the 
state of nuclear 
power plants should 
at the very least be 
done in a disinter¬ 
ested manner, in¬ 
stead of according 
to arrangements Ike 
the "regular safety 
reviews" that are in¬ 
ternally managed by 
the utitities them¬ 
selves. 


The problems occurring in aged nu¬ 
clear power plants are of kind that are 
hard to discover during regular inspec¬ 
tions, or which such inspections are 
not even meant to find. To property 
asses the degree of ageing, there 
should be a requirement for an over- 
haul-like inspection in which plant 
after, for example, 10 or 20 years of 
operation is shut down for two or three 
years. It could perhaps be mandatory 
at that point to declare the plant 
decommissioned if it cannot satisfy 
certain criteria, the formulation of 
which would of course be another 
problem. 

Source: Nuke Info Tokyo 
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Shoulders 

A man crosses the street in rain, 

stepping gently, looking two times north and south, 

because his son is asleep on his shoulder. 

No car must splash him. 

No car drive too near to hit shadow. 

This man carries the world's sensitive carqo 
but he's not marked 

Nowhere does his jacked say FRAGILE, 

HANDLE WITH CARE. 

His car fills up with breathing. 

He hears the hum of a boy's dream 
deep inside him. 

were not joing to be able 
to live in this world 

if we're not willing to do what he's doing 
with one another. 

The road will only be wide. 

The rain will never stop falling. 

Naomi Shihab Nye 
Atomic Ghost: Poets Respond to the Nuclear Age. 



Devaluation of Public Morals 

There was a time when our leaders were people whose words, though not 
law, did carry weight. You could believe them. Honesty and probity in 
public life were considered virtues. Unfortunately, nowadays an honest pub¬ 
lic servant is a rarity. The very term "public servant" is an anachronism. 

The most shocking revelation in recent days have not been the antics of 
Laloo Yadav but those of Inder Gujaral when he declared that the country 
possessed astock ofchemical weapons which would now be dismantled in 
view of our commitments under the chemical weapon's convention. It has 
been our oft-stated policy that chemical weapons shall be no part of our 
armoury since they are weapons of mass terror. As the admission by Mr. 
Gujaral clearly indicates, we have been saying one thing while doing the 
opposite and clandestinely making and stockpiling these heinous weapons. 
The fact that other nations (read Pakistan) have beendoing the same is no 
justification for our own indefensible morallapse. 

Not only has the revelation not shocked the press, but it has instead been 
greeted by relief that Indian leaders despite all their preoccupation with 
sticking totheir seats, dosometimes think about the security of the country! 
A hope has also been expressed in some sections of the press that similar 
will be our situation with respect to nuclear weapons and despite all our 
pronouncements we have been secretly building astockpile of these as well. 
Nothing could be more bizarre! 

If we want to be a nuclear weapon's power, let us by all means demo¬ 
cratically decide to do so, but then do so boldly and openly so that the costs 
of so doing are well understood by all. To do so clandestinely is the worst 
of all possible worlds. Firstly, the socalled benefits remain hidden. Sec¬ 
ondly, the horrendous costs not only in monetary terms but more impor¬ 
tantly inpeople's health also remain hidden. Anuncaring elite will just not 
listen to the people who have to pay the price for these delusions of big 
power grandeur. The worst consequence of back-room decision making is 
that the people's cynicism regarding their leaders, gets deepened—a sure 
recipe for dictatorship. 


Indian Courts Need 
to be Educated on 
Nuclear Issues 

The rejection by adivision bench 
of the Bombay High Court of two writ 
petitions demanding public informa¬ 
tion on violation of safety regulations 
atvarious nuclear installations again 
highlights the factthatitisnecessary 
to educate the courts before rushing 
in with petitions demanding j ustice. 

The petitioners in the present case 
relied onaninterview published in 
Times of India of former chairman of 
the Atomic Energy Regulatory Board, 

A. Gopalakrishnan who had referred 
to 130 violations innuclear installa- 
tions in the country. 

The affidavit filed by the authori¬ 
ties, submitted that records of the DAE 
wereprivileged communications and 
were always classified as secret. Ad¬ 
ditional Solicitor GeneralRADada 
also produced a memorandum consti¬ 
tuting areview committee toinvesti- 
gate the present regulatory procedure. 

He said that the committee will sub¬ 
mit its report in four months. 

Chief justice MB Shah and Mr. 
Justice FIRebello held that as a com¬ 
petent body had already been consti¬ 
tuted to look into the matter, the court 
neednotintervene. The petitioners had 
urged that DAE should disclose the re¬ 
port listing the safety violations. 

Oneofthepetitions submitted, 
"Various reports in the media have 
highlighted that safety measures at the 
installations, research facilities and 
power plants were not up to the mark, 
resulting in serious defects and acci¬ 
dents that endanger lives of employ¬ 
ees, innocent citizens and all life 
forms," It further urged that citizens 
had a fundamental right to know about 
their safety. Counsel for the petition¬ 
ers M A Rane said the claim to serrecy 


amounted to denial of the citizen's 
right to know matters which affected 
their lives. 

This is not the first time that courts 
in India have given unfavourable ver¬ 
dicts on nuclear issues. The same 
thing happened in the Chernobyl Irish 
butter case in 1987, While the Su¬ 
preme Court's verdict in the Kaiga 
site selection case was favourable, it 
did not force the atomic establishment 
to change its course. Therefore, there 
is a need that these verdicts be prop¬ 


erly analysed to find out why judges in 
India are so hesitant to discipline er¬ 
rant nucleocrats. Is it the my stique at¬ 
tached to the bomb and all matters nu¬ 
clear that has made the judges so diffi¬ 
dent? They don't seem to have the same 
diffidence towards other technical per¬ 
sonnel, dam building engineers for ex¬ 
ample. Education of judges and bar as¬ 
sociations on nuclear issues ought to 
be a high priority for the antinukes in 
India. 

Based on a report in 
Times of India 2.2. '9? 
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Environmental Racism: A Landmark knoldgement 

Eight years ago, a group of international nuclear promoters got together and hatched a newscheme 
One thing admirable about these guys, they are certainly industrious and persistent. At the time the 
state of Louisiana in the deep South of USA had a staunch pro-nuclear personality J. tenner Johnson 
as its senator. Having been in the senate for a long time Johnson had become extremely powerful 
He was the head of the Senate energy committee which decided on legislation on energy related 
topics. The promoters were Eurenco—the European uranium enrichment consortium. Duke Power, 
Northern States Power Fluor Daniel and to a small extent Louisiana Power and Light The first 
thing they did was to form subsidiaries which together floated a company by the name of Louisiana 
Energy Services with the express purpose of building and operating a uranium enrichment plant at 
a site in Claiborne Parish near Homer in Northern Louisiana, The main purpose of doing things in 
this roundabout way was to protect the promoters from any financial liability due to environmental 
damage caused by the project. 

The site chosen was very close to two poor black communities. This too is a world wide phenom¬ 
ena. Any facility with health impacts gets built in poor communities who are then told how this 
wonderful new project is going to make an enormous difference to their benighted lives. All this is 
true, the project does make a great difference though not in the way it had been previously projected 
but in an entirely negative manner Unfortunately for the promoters, this game has been going cm 
for too long. Now a days, the poor instead of being properly grateful for this uncalled for generosity 
are downright suspicious. They organise and fight. The following is an account of a mulirai lai coa¬ 
lition, Citizens Against Nuclear Trash (CANT) of communities in Homer who got together and beat 
powerful nuclear interest and in the process have opened a new legal pathway for other similarly 
placed communities to follow. 

T Thenearly eight-year struggle 
against the proposed ura¬ 
nium enrichment plant of the 
USLouisiana Energy Services (LES) 
is at an end. Light years of hearings, 
demonstrations, organising, meetings, 
and ongoing and unusual solidarity 
and support among the multiracial 
members of Citizens Against Nuclear 
Trash (CANT) in northern Louisiana 
have paid off 

On May 2 nuclear Regulatory 
Commissions Atomic Safety and Li¬ 
censing Board (ASLB) released its fi¬ 
nal decision on the proposed LES 
project. The unheard-of verdict; li¬ 
cense denied. The ASLB reached its 
precedent-setting decision on the final, 
and critical, environmental justice 
contention. Earlier, the ASLB had 
ruled in favour of CANT that the LES 
consortium was not financially quali¬ 
fied to build and operate the plant, and 
was essentially a shell corporation 
apparently intended primarily to avoid 


potential liability for its parent com¬ 
panies. And the ASLB had ruled that 
LEShadunderestimated its likely 
decommissioning costs by about 50% 
— enough that it's already dubious 
profit projections were shaken But the 
final decision denies outright LES a 
construction permit/operating licence 
Unless LES can successfully appeal 
this decision to the NRC commission¬ 
ers, which appears highly unlikely, it 
is all over. 

LES will become the first entity in 
the US to which the NRC ever has 
denied alicense, for any reason. 
CANT and its attorneys, Washington 
lawyer Diane Curran and Nathalie 
Walker of the Sierra Club Legal 
Defense Lund of New Orleans, argued 
that the LES project was a singular 
example of environmental racism, and 
that the NRC had not done its job to 
ensure that the proposed plant did not 
have a disproportionate impact on the 
local poor African-American popula¬ 


tion. Dr. Robert B ullard, a professor 
at dark Atlanta University and ana- 
tionally recognised expert on environ- 
mentaljustice andfacility siting is¬ 
sues, testified onbehalf ofCANI 
Bullard argued that the LES siting 
process clearly zeroed in onminority 
communities, eventually targeting a 
community that is nearly 98% A f r i c a n - 
American, that the citizens of the for¬ 
est Grove and Center Springs commu¬ 
nities closest to the plant would suffer 
a disproportionate and negative impact 
if the plant were built, and that the LLS 
violated its own sitesclcction criteria 
in choosing the eventual site, which 
itself was evidence of environmental 
racism The ASLB agreed with all of 
these contentions 

The ramifications of this decision 
may be impossible to overstate This 
is the first decision, issued by any ju¬ 
dicial body in the US, that directly 
addresses the environmental justice 
issue, and does so in a framework thai 
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siting policy was not racist. The NRC 
staff would then have to conduct a 
"thorough investigation" to validate 
that. But the ASLB made clear that it 
believes the process was based on ra¬ 
cial issues: The "statistical evidence 
very strongly suggests that racial con¬ 
siderations played apart in the site 
selection process. It does not. of 
course, rule out all p o s s i b i 1 i ty that race 
played no part in the selection proc¬ 
ess. Nonetheless, theIntervenor's 
(CANT) statistical evidence clearly 
indicates that the probability ofthis 
being the case isunlikely..."Itwould 
seem then that the LES's only oppor¬ 
tunity would be to start its site selec¬ 
tion process anew — a process that 
could not p o s s i b 1 y lead to the pro¬ 
posed site in Claiborne Parish — and 
would bring the consortium, eight 
years later and at least US$40 million 
poorer, back to square one. The ASLB 
decision isessential reading forany- 
oneinvolved innuclear orhazardous 
siting issues. It is available atNIRS' 
web site (www.nirs.org) or by mail 
from NIRS at the address given below. 
Source and contact: NIRS, 1424 
16th Street NW Suite 404, 

Washington DC20036. USA. 

E-mail nirsneta igc ape org 


Bulgarians Show More Sense Than Deve Gouda and Gujarat 

Nuclear energy is a costly and economically unsound proposition. However, nucleocrats with their 
glib talk and hiding behind un aura of scientific respectability are usually able to sweet talk their 
scientifically ignorant political masters. The fact that nuclear projects involve billions and can pro¬ 
vide large commissions for people with good connections to power, also helps. One of the last acts of 
Shri Deve Gouda as Prime Minister was to go to Russia with Mr Gujaral in tow and sign the deal for 
two 1000 Megawatt WFR type reactors. 1 'he reason given for this act of folly and reported in most 
newspapers was that Russia was willing to provide "generous " terms of credit. It is a pity that none in 
the Prime Minister's large entourage questioned the motives of their Russian hosts in providing this 
generosity For a country which is out with a begging bowl even larger than India's, to be offering 
credit should cause alarm bells to ring. The new government in Bulgaria has shown a greater sense 
of responsibility, commissioned a study by independent and honest experts who came to the ines¬ 
capable conclusion that even with generous Russian credits, nuclear power plants in this day and age 
are if not anything else, a prescription for economic disaster. 

"Too Cheap To Meter" had once been the motto on the nuclear flag. New scholarship (see Arjun 
Makhijani's report "The Nuclear Power Deception) has shown that while nucleocrats were shouting 
this mantra from rooftops their own studies were showing unequivocally that nuclear power was 


makes clear the responsibilities of cor- 
porations and federal agencies, madi 
dition, the decision spells out the re¬ 
sponsibilities of federal agencies in 
complying with President Clinton's 
1994executive orderonenvironment 
justice the first such detailing any¬ 
where, By denying the LES a license, 
the Board underscored its commitment 


toenvironmental justice and laid the 
groundwork for all future nuclear sit¬ 
ing decisions. Every NRC-licensed 
facility will have tocomply with this 
decision. Moreover, as the first judi¬ 
cial decision on these issues, the opin¬ 
ion undoubtedly will be cited mother 


upcoming court cases. Seemingly 
aware of the historic nature of the de¬ 
cision, the ASLB stated in unusually 
clear terms exactly what is required of 
the NRC, and perhaps all federal agen¬ 
cies inreviewing license applications 
for hazardous facilities. In doing so, 
the ASLB also provided a clear, con- 
ciseexplanation of how environmen¬ 
tal 

works, how it is 
not overt, how it 
isnever admit¬ 
ted, but how it 
must be ferreted 
out because that 
is what the law 
requires. In their 
own words, "A 
thorough inves¬ 
tigation must be 
performed — In 
other words, the 
Staff must lift 
some rocks and 
look under 
them" 

It is difficult 

to imagine what op¬ 
tions now lie open for LES. The con¬ 
sortium can, of course, appeal the de¬ 
cision. The ASLB denied the license 
"without prejudice", meaning that the 
LES can attempt to amend its license 
application to attempt to prove that its 


"Racial discrimination in the facility site selection 
process cannot be uncovered with only a cursory 
review of the description of that process appearing 
in an applicant's environmental report. If it were so 
easily detected, racial discrimination would not be 
such a persistent and enduring problem in Ameri¬ 
can society. Racial discrimination is rarely if ever, 
admitted. Indeed, it is often rationalized under some 
other seemingly racially neutral guises, making it 
difficult to ferret out. Moreover, direct evidence of 
racial discrimination is seldom found....In other 
words, the Staff must lift some rocks and look under 
them." 
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likely to be extremely costly. But helped by massive government subside nuclear power was able ta 
capture market share in some countries. But, the inherently costly nature of nuclear power was slow/y 
discovered all over the world despite the subsidies and misinformation. Instead of being too cheap 
to meter it turned out to be too costly to continue. The imminent deregulation of the electricity 
supply in the US is the proverbial last straw on the nuclear camel's back. By allowing any electric 
utility to sell anywhere in the country at whatever rates the market would bear, this measure encour¬ 
ages more efficient suppliers at least in the short term Utilities having nuclear power plants are 
finding that in some cases it might be cheaper to just right off the losses and build a new and more 
efficient gas based co-generation plant, It is expected that within the next year or two more than 10 
nuclear power plants shall face retirement in the i 'S. The following two news-items are just a precur- 

sor of the times Yankees Getting 



he Belene nuclear power plant 
in Bulgaria is dead. This un¬ 
finished nuclear powerplant 
was killed by a governmental decision 
on Mas 21 which stated that the plant 
was technically unsound and economi¬ 
cally unviable. 

TheRussian-designed Beleneplant 
had been the object of desire of sev¬ 
eral Western nuclear construction 
companies, including Westinghouse, 
which were hoping they could make 
profits on upgrading and completing 
the reactor with Western money. 
Construction was stopped in 1990 due 
to popular protest. Belene, the second 
nuclear power project in Bulgaria, had 
been on the anvil for many years. The 
reactors that were to be built in Belene 
are the same VVER— 1000s that have 
been proposed for Koodankulam. Ex¬ 
perience with these reactors at 
Kozloduy did not e n t h u s e the new 
government. Their capacity factors 
have been just 34%. 

The government stated that Bul¬ 
garia cannot continue developing nu¬ 
clear energy with the existing genera¬ 
tion of reactors. "The society has to 
shake off the years-long illusion that 
nuclear energy is cost-effective and 
the nuclear power plants are safe." 

This was said with special reference 
to Kozloduy, Bulgaria's first nuclear 
power station. "The inclusion of all 
present and future expenses for the 
storage of the highly radioactive waste 


entails reassessment of all upgrade 
programmes. The work on the old re¬ 
actors can be extended only if the 
safety upgrades are acceptable from an 
economic point of view." 

An expert council made up of sci¬ 
entists, representatives of govern¬ 
mental energy-related institutions, en¬ 
ergy companies and others reviewed 
astudy donebythe Russian institute 
"Atom- energoproekt" that was push¬ 
ing for the completion of Belene and 
offering a credit worth USS 400 mil¬ 
lion. The expert council's decisions 
refuted the study and decided that the 
completion of Unit I of Belene is eco¬ 
nomically unjustifiable Mentioned as 
a first priority in the expertcouncil's 
report is energy efficiency. It stated 
that a consistent national energy-effi- 
ciency program in the course of 20 
years can save over 1500 MW and al¬ 
low the closure of the four old units 
of Kozloduy. 

Energy efficiency makes special 
sense in Bulgaria because their present 
energy use is like India's extremely in¬ 
efficient. On a per capita basis Bul¬ 
garians consume 5,479 kilowatt-hours 
every year—about 20% more than the 
average in European OECD countries. 

The electricity that Belene was sup¬ 
posed to generate was mainly meant 
for export. Unlike India, even with in¬ 
efficient consumption patterns, Bul¬ 
garia is surplus in electricity. It already 


Mothballed 

The owners of the Main Yankee nu¬ 
clear reactor announced on May 27. 
that the reactor will be permanent!) 
closed and mothballed Thereactor 
has been shut down for about a year 
foranumber of safety deficiencies 
The owners blame the shutdown on 
upcomingelectricity deregulation and 
the uncertainty that power from Maim- 
Yankee would be profitable There is 
just atheoretical chance that the reac¬ 
tor will hebought byPhiladelphia 
Elettric, but no one really b e 1 i e v e s this 
will happen This is the second per¬ 
manent reactor shutdown in New Eng¬ 
land inless than six months Connecti¬ 
cut Yankee closed in early December 
1096 

has 12.000 MW of installed capacity 
and its peak consumption in w i n t e r 
does not exceed 7,000 MW 

The decision also comes al a good 
time forothernuclear fights in the re¬ 
gion, where plants of similar design 
are being proposed for upgrade spe¬ 
cifically the two reactors in the 
Ukraine (Rovno 4 and Khlemcnttsky 
2) which the G-7 wish to fund to sup¬ 
posedly replace the operating reactors 
at Chernobyl So. this is great news 
which could reverberate in all Central 
and Eastern Europe! 
Source and Contact For The Earth. 
PO Box 975. 1000 Sofia, Bulgaria 
Tel A Fax +359-2-658 216 E-mail 
ftearth@ bulnet bg 
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Fire leads to Meit-down of People's confidence in Japanese Nucleocrats 


T apart has aggressively pursued nu 
clear energy in order to ease its 
dependence on imported energy 
sources such as oil. It remains one of 
the few countries developing breeder 
technology. About 30 percent of Ja¬ 
pan's power comes from nuclear 
plants. 

On March 11 at 10.06 am local 
lime, a fire broke out at the nuclear 
waste disposal facility near Tokai vil¬ 
lage in Iburaki Prefecture just north of 
Tokyo. Japan. This fire led to an ex¬ 
plosion about ten hours later. The blast 
shattered windowpanes and destroyed 
a hatch and a thick lead door. This door 
isolated the hazardous area from the 
areas beyond, its destruction exposed 
the environment to contamination. 

The waste disposal facility concen¬ 
trates low level liquid nuclear waste 
and mixes it with bitumen in a proc¬ 
ess called bituminization. The fire 
started in the room where barrels are 
filled with bituminized waste. Since 
the liquid waste arises from reprocess¬ 
ing, itcontains caesium, strontium, 
ruthenium as well asplutonium and 
trans-uranic elements 

Nero Fiddled! 

Nucleocrats Prefer Golf 
Power Reactor and Nuclear Fuel De¬ 
velopment Company (PNC) the own¬ 
ers of the plant, assumed that the fire 
had been successfully extinguished by 
a manually operated sprinkler, even 
though the room was still full of 
smoke; this serious error led to the 
explosion 10 hours later. 

Senior staff started a four-day golf 
tournament on the day of the accident 
and they continued playing both that 
day and the next day when it was real¬ 
ised the accident was much worse than 
initially thought. One of the staff who 
took part in the golf competition said 


they thought "it would be wrong" to 
cancel the game when they had re¬ 
served the golf course. 

The government sought criminal 
charges against its own nuclear devel¬ 
opment agency because a series of 
accidents and coverups have angered 
the public and spurred doubts about 
the program's future. 

The Science and 
Technology Agency 
filed a c r i m i n a 1 
complaint with po¬ 
lice asking them to 
pursue charges 
against the Power 
Reactor and Nuclear 
Fuel Development 
Corp.,or Donen, for 
falsifying facts re- 
garding the acci¬ 
dent. Donen said in 
an official report to 
the government that someone had con¬ 
firmed the fire had been put out, but 
no such confirmation had occurred. 

Donen acknowledged that several 
officials acted together to falsify the 
report, and it has demoted five of 
them. At least 37 workers were ex¬ 
posed to low doses of radiation dur¬ 
ing the plant accident, classified as 
Japan's worst. 

For years, there seemed to be no 
stopping Japan's controversial pro¬ 
gramme to use highly toxic plutonium 
to make energy, despite mounting pro¬ 
tests at home and abroad. The unprec¬ 
edented action against state backed 
Donen is a sign of growing resolve in 
government circles to heed calls for 
reform. Prime Minister Ryutaro 
Hashimoto, speaking of Donen after 
the Science and Technology Agency's 
announcement, promised to "investi¬ 
gate them thoroughly and beat them 
into shape." 


The action against Donen came a 
day after the government said Donen 
waited a full day before disclosing that 
an experimental reactor in Tsuruga. 
western Japan, was shut down because 
radioactive water leaked from an ex¬ 
haust pipe. 

Another controversial Donen 
project is located in Tsuruga - proto¬ 
type breeder reactor intended to run 
onplutonium. An 
accident and subse¬ 
quent cover-up 
there in December 
1995 further marred 
Donen's reputation. 

Yukio Kurita, 
governor of F u k u i 
Prefecture where 
Tsuruga is located, 
told reporters that 
"Donen can no 
longer be trusted 
with Japanese energy policy unless it 
is completely overhauled." 

Angeris also growing against 
Donen's overseers in government, 
something Science and Technology 
Agency chief R i i c h i r o Chikaoka ac¬ 
knowledged during a news confer¬ 
ence. "This is something we really 
have to work out very soon or else Ja¬ 
pan's entire energy program itself 
could grind to a halt," he said. 

Despite the action against Donen, 
some anti-nuclear activists say it is too 
early to hope for the kind of funda¬ 
mental overhaul they're looking for in 
Japan's nuclear development program. 

"I doubt that much will change." 
said. Hideyuki Ban of the Citizen's Nu¬ 
clear information Center. "Japan's 
plutonium program still needs to be 
completely rethought." 

Source: Nuke-Info Tokyo 


Japan Atomic Energy 
Commission (AEC) Chair¬ 
man Rllchiro Chiaoka has 
confirmed that Power 
Reactor and Nuclear Fuel 
Development Corp. (PNC) 
will be scrapped and 
replaced with a new 
organisation which will 
focus on fewer projects. 
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Colonialism in the Nuclear Age 


Taiwanese Shipments of Nuclear Waste to North Korea 


apioca, Taiwan's government- 
run power utility, signed a con 
tract in January to ship up to 
200,000 barrels of low-level waste for 
final storage in North Korea. Strong 
local opposition by the indigenous 
Yami people to the dumping of nuclear 


waste in shallow trenches on Lanyu 
Island, 65 kilometers off Taiwan's 
Southeast coast, and by five candidate 
communities for a new waste disposal 
facility on Taiwan, forced the com¬ 
pany to search abroad. They failed in 
attempts to dump the waste in the 
Marshall Islands and Russia. North 
Korea, impoverished by the years of 
misrule by "great leader" Kim ul Sung 
and clan is suffering a severe famine 
this year and is willing to pay any price 
to gain hard cash. If the shipments pro¬ 
ceed, they set a dangerous precedent: 
it would be the first time, anywhere, 
that radioactive waste is exported for 
final storage. 

Greenpeace announced on May 15 
the discovery of major misrepresents- 
tions in the classification of radioac¬ 
tive waste to be exported by the Tai¬ 
wan Power Company (Taipower) to 
North Korea. Greenpeace spokesper¬ 
son Ho Wai Chi said the discovery 
raises serious concerns for the safe 
transport and storage of the waste. 

"The waste is significantly more ra¬ 
dioactive than Taipower claims," said 


Ho. "Taipower has misled the people 
of Taiwan, the international commu¬ 
nity and the governments of neigh¬ 
bouring countries about the dangers 
associated with shipping and dispos¬ 
ing of their radioactive waste in North 
'Korea." 

The Greenpeace team was 
accompanied by John Large 
of Large & Associates, a Brit¬ 
ish nuclear engineering firm 
retained by Greenpeace to do 
an independent evaluation of 
Taiwan's nuclear waste sector. 
The group conducted a 10-day 
study of the nuclear waste sec¬ 
tor, and inspected waste facili¬ 
ties at the Kuo Sheng nuclear 
power plant and on Lanyu Is¬ 
land. 

They discovered that (he so-called 
low-level radioactive waste, which 
Taipower plans to export to North 
Korea, contains ion exchange resins 
and filter masses, some of the most 
dangerous wastes produced by nuclear 
reactors, on exchange resins are used 
to strip liquid streams in the reactor 
primary circuit and irradiated (spent) 
storage fuel ponds. The resin beads or 
pellets concentrate a wide range of (ra¬ 
dio) activated and fission products. In 
terms of (radio) activity and persist¬ 
ence (half-life) ion exchange resins are 
very active (20.1012 Bq/m3 to 
200.1012 Bq/m3) and very long-lived 
(tens of thousands of years). The cur¬ 
rent Taiwan nuclear program will gen¬ 
erate approximately 100-120 m3/yen- 
raw ion exchange waste, or about 200- 
290 m3 packaged per year. "The waste 
that Taipower chooses to call low 
level, and claims will not demand spe¬ 
cial handling, is actually a soup of 
highly radioactive poisons that re¬ 
quires complex technology, highly 
trained personnel, and a fully devel¬ 


oped infrastructure in order to fulfil 
the most rudimentary safely require¬ 
ments," said Large No added "By 
exporting their waste. Taipower is cre¬ 
ating the potential for serious environ¬ 
mental consequences for North Korea 
Taipower must deal with its own 
waste, including removing itfrom 
Lanyu Island, and it must immediately 
cancel this dangerous and irresponsi¬ 
ble agreement with North Korea" 

Although no international agree¬ 
ment at present bans waste exports, the 
scheme is clearly in violation of the 
principle of the International Atomic 
Energy Agency (IAEA) that radioac¬ 
tive waste must be cared for in the 
country of origin unless safety of treat¬ 
ment is enhanced by export. The IAEA 
General Conference Resolution of 
September 20.1996. states" Radio¬ 
active waste should, as far as compat¬ 
ible with the safe management of such 
materiaf, be disposed of in the State 
in which it was generated, whilst rec¬ 
ognising that, in certain circumstances, 
safe management of radioactive waste 
might be fostered through voluntary 
agreements among Member States to 
usefacilities in one of them for the 
benefit of the other States," The prin¬ 
ciple is repeated in Point IX of the Pre¬ 
amble to the Draft Joint Convention 
on the Safety of Spent Fuel Manage¬ 
ment and on the Safety of Radioactive 
Waste Management. The convention 
will be opened up for signature in Sep¬ 
tember or October 1997. All countries 
will be able to become parties to the 
Convention, not only IAEA member 
states. The Director General of the 
IAEA said on May 27, in South Ko¬ 
rea, that the planned waste Taiwan- 
North Korea exports will not be super¬ 
vised by the IAEA: "No international 
organisation has supervisory rights" 
Source' WISE News Communique 


The Taiwanese export their spent raisins 
Indians dump them near streams 
During the survey at Rawatbhata Nuclear 
Power Station in Rajasthan we found coffee 
and white coloured bead like substances 
dumped near streams. On being shown pic¬ 
tures the then AERB chief exclaimed, 
"What are these spent resins doing there!" 
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With the Instability of a Greek Tragedy 
The Continuing Disaster at Kaiga 

Tragedy makes the best theatre. We know the inevitable end and yet we watch fascinated as it un¬ 
folds. There are warnings galore of the impending disaster but the protagonists in their hubris con¬ 
tinue on their disastrous course. 

The construction of a series of nuclear reactors at Kaiga has all the makings of a Greek tragedy 
except one. The ancient Creeks concerned themselves with doings of heroes. The actors on the 
Indian nuclear stage are anything but that. 

The following is taken from two news-reports which appeared in the Deccan Herald of April 22 
and 24, 1997. It is said of the Bourbons of France that they forgot nothing and they learnt nothing. 
The Indian nuclear establishment can any day put imperial France to shame. It has not only learnt 
nothing but it feels that there is nothing to learn. Even lowly station directors issue statements where 
losses of billions of rupees are tossed away as if they were peanut shells. The chairman, doesn't feel 
that he has a responsibility to the public to explain the most ridiculous accident in a nuclear power 
plant anywhere in the world. Leave alone giving explanations to public, the establishment doesn't 
even think that they need to fix responsibility for an accident Which if it had occurred after the 
reactor had started operations would have meant a write-off of vast stretches of land and untold 
misery to people. Without going into the technical details of "radial tensions generated by inad¬ 
equately grouted cables, (see below) one can still be amazed at a system which allows contractors and 
designers to summarily change plant specifications at will bypassing the whole system of multiple 
checks and certifications. But the most amazing fact of all is that we the people stand for all this 
nonsense and allow such shenanigans to take place without protest. 


What is a few thousand crores here 
and there! 

The two 220 mega-watt reactors of the 
Kaiga nuclear power project are likely 
to be commissioned during 1998-99, 
slated ils Director V K Sharma. 

Speaking to Deccan Herald, he said 
the cost of the two units was estimated 
to touch Rs.2.275 crore. This massive 
hike in cost, from the original estimate 
of Rs.774 crore in 1984, had resulted 
from the collapse of one of the reactor 
domes three years ago, rupee devalu¬ 
ate n and price escalation. 

Work on these two units of the six- 
reactor project com ing up on the banks 
of the Kali river, to the east of Karwar, 
"is progressing at an even pace with 
only some mechanical and civil con¬ 
structions pending" 



Mr Sharma said that because of the 
delay in commissioning the reactors, 
an annual interest burden of Rs. 150 
crore had to be borne. The two units 
were initially scheduled for comple¬ 
tion in 1995. 

Trust me! 

Look at my excellent record 
The reactor dome failed because of its 
inability to withstand radial tension 
generated due to pre-stressing of ca¬ 
bles, which were inadequately 
grouted, Mr Sharma said. Affirming 
that the design was weak and faulty, 
he said new specifications • such as 
increasing the dome thickness by 110 
mm and changing the concrete grade 
from M45 to M60 - had been incorpo¬ 
rated. 

Similarly, the placement of cables 
had been made less congested, radial 
reinforcement added and quality con¬ 
trol on constmction tightened. How¬ 


ever, Mr Sharma revealed that other 
than these specifications, the overall 
design had not been changed. 

Those not responsible have been 
punished adequately 
Nor had the designer and contractor 
been replaced, even though the con¬ 
tractor had been found to have devi¬ 
ated from the specifications "with the 
consent of the designer". Describing 
the dome failure as an error in judge¬ 
ment, Mr Sharma said only some of 
the personnel involved in the project 
had been shifted out. 

Following the incident, two inquiry 
committees set up by the Atomic En¬ 
ergy Regulatory Board and the Nu¬ 
clear Power Corporation of India Lim¬ 
ited probed the causes of the dome's 
collapse. These bodies, though differ¬ 
ing on the exact cause of failure, have 
listed certain deficiencies in design 
and execution but have not fixed re- 
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sponsibility on any party. Given the 
interest burden, it is more important 
to speedily reconstruct the dome. Mr 
Sharma felt. 

The Kaiga project, situated amidst 
verdant hills barely 20 km from Goa's 
southern border, has raised apprehen¬ 
sions about the effects of an acciden¬ 
tal radioactive fall-out from the ura¬ 
nium-based plant on human health and 
environment, among the surrounding 
population particularly after the dome 
failure. 

Responding to these fears, Mr 
Sharma asserted that nuclear power 
was benign and ecologically safe. The 
only two nuclear accidents that oc¬ 
curred in the world, at Chernobyl in 
the erstwhile USSR and Three Mile 
Island in the United States, were due 
to technical faults. 

But for its own weight, the reactor 
can withstand anything and 
anyway radiation is good for you! 
He said the Kaiga plant was designed 
to withstand natural calamities like 
cyclones, seismic tremors and flood¬ 
ing. Besides, it allowed for double 
containment of radioactive leakage, a 
3.2 km exclusion zone which was 
more than the globally adopted limit. 
Moreover, a recent World Health Or¬ 
ganisation study had mled out that ra¬ 
diation caused cancer, he said. 

Public Accountability? 

Never Heard of it! 

A high-power parliamentary panel has 
asked the Department of Atomic En¬ 
ergy (DAE) to clarify whether the 
Kaiga nuclear plant unit-1 received the 
Atomic Energy Regulatory Board's 
(AERB) approval. 

According to a recent report of the 
parliamentary standing committee on 
energy, the action taken on the report 
submitted by the department did not 
clearly mention whether it had got the 
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nod of the board for the revised de¬ 
sign of inner container (IC) dome of 
the Kaiga unit-1. 

The IC dome had collapsed two 
years ago delaying the execution of 
many other on-going projects, includ¬ 
ing Kaiga-2. While the DAE apprised 
the committee that the revised designs 
for the Kaiga-2 and the Rajasthan 
Atomic Power Plant units 3 and 4 had 
been approved by the AERB, there 
was no mention about the Kaiga-1. the 
report said. 

The 44-member committee also 
wanted to know the clearance given 
by the board to all the units, including 
the design of the supporting structure 
required for casting the dome as well. 
It urged the department to inform it of 
the progress of all the units in the pipe¬ 
line from time to time. 

Oliver Twist resides at Anushakti 
Bhuvan 

The committee, headed by former 
Jammu and Kashmir Governor and 
Lok Sabha member Jagmohan. ex¬ 
pressed serious concern over the de¬ 
partment's inability to utilise all the 
budgeted funds during the Eighth Plan 
period. The shortfall, according to the 
report, had been due to the DAE's in¬ 
ability to mobilise enough internal and 
extra-budgetary resources. 

The department apprised the com¬ 
mittee of its efforts to seek an enhance¬ 
ment in net budgetary support by 
Rs.330 crore and a corresponding re¬ 
duction in 1E BR for the current year 
plan. The DAE has also requested the 
Union Finance Ministry and the Plan¬ 
ning Commission to substantially step 
up the equity support of the Nuclear 
Power Corporation (NPC) from the 
present Rs.345 crore to Rs. 1,000 crore 
and is currently awaiting their reply. 
Source: Based on two items in 
Deccan Herald 


A Voice From Within 

Opposition to Science Based 
Stockpile Stowardship Programme 

T 

he US like other nuclear weap¬ 
ons powers is poised on the 
horns of a dilemma. On the one 
hand they already have too many nu¬ 
clear weapons. Thousands of them, in 
fact. They realise that they, or any 
body else for that matter does not 
'need' so many. On the other hand, 
years of nuclear weapons production 
has created a strong lobby which has 
known nothing else and wants to con¬ 
tinue doing the same. 

A world where nuclear weapons 
constitute the currency of power is an 
inherently extremely unstable world 
Countries which do not already have 
these weapons but have notions of 
their 'rightful' place in the world, han¬ 
ker after them in (he hope that posses¬ 
sion of nuclear weapons will confer on 
them the status of a big' power. Coun¬ 
tries which already have the weapons 
feel like passengers in third class com¬ 
partment that no new member can be 
allowed to join the already over¬ 
crowded ’club' 

In this cauldron of dubious motives 
are the vast majority of ordinary folk 
People like you and me. who realise 
that these weapons are unhealthy for 
them, their children and other living 
beings. They want a world free of nu¬ 
clear weapons and in these democratic 
times they need to be propitiated by at 
least some semblance of effort towards 
elimination. How to keep (he people 
satitfied while at the same time main¬ 
taining super power status and control 
is the dilemma. 

Bill Clinton's solution to this has 
been ingenious. Freeze is the key word 
here. Freeze everybody where they are 
on the nuclear learning curve. No new 
teats and no new military fissile mate¬ 
rials production. With all the world 
congealed at the current level, the sta¬ 
tus-quo as regards power is also fro- 




zen solid and besides you earn the 
gratitude of millions for having the 
v i s i o n to take the world away from the 
dangerous nuclear course! 

Like always there is a fly in the 
ointment. Two flies actually .One is In¬ 
dia with Pakistan in tow. Being used 
to third class travel for ages, they know 
that create enough of a nuisance and 
you are bound to get accommodated.. 
But the other fly are the weaponeers 
in the nuclear weapons states them¬ 
selves. They are loath to give up a life¬ 
time's lucrative and stimulating oc¬ 
cupation, just so that the world could 
be a safer place to live in and unlike 
India, these guys have clout. 

To give his grand design a chance, 
Bill Clinton capitulated before the 
weaponeers. To get their support or 
rather to prevent their active opposi¬ 
tion to the Comprehensive Test Ban 
Treaty, he bribed them and Clinton is 
in a position to give far more than a 
King's ransom! The result has been a 
$40billion giveaway called the Sci¬ 
ence Based Stewardship Program. All 
kinds of new gadgetry and facilities 
where new physics can be learnt with¬ 
out carrying out the tests with their un¬ 
popular fallout, so that new exotic 
weapons can continue to be made and 
the world made ever safer for democ¬ 
racy and the American way of life. 

This tale ought to end here with 
everybody but the villain (India) 
happy. But, this time there is a new 
fly in the ointment! 

Writing in Nature, Ray Kidder, now 
retired, but who worked on weapons 
at the Lawrence Livermore National 
Laboratory for 35 years, says that gov¬ 
ernment plans to "manage" the nuclear 
warhead stockpile won't work. It 
could, he argues "be maintained cer- 
tifiably reliable and safe for decades 
(or even centuries) by continuing the 
assiduous and perceptive surveillance 
that has been practised for many 
years." 


Activists disrupt nucleer ceremony 

On 29 May, US anti-nuclear activists staged pro¬ 
tests at the Lawrence Livermore nuclear weap¬ 
ons laboratory in California, during a "ground¬ 
breaking" ceremony presided over by US En¬ 
ergy Secretary Federico Pena. 

The ceremony was to mark the start of con¬ 
struction of the National Ignition Facility (NIF). 
It included a video on two giant TV screens of 
the face of Edward Teller, "father of the H- 
bomb". When this appeared, ten demonstrators 
within the grounds revealed T-shirts bearing the 
slogan: "Nuclear insanity for ever" and stood 
in silence holding hands in front of the official 
"ground-breaking" site. 

Meanwhile more than 200 people outside the 
fence sang, chanted and displayed slogans. 
Thirty-five were arrested at the Visitor's Gate 
as they tried to serve the lab with an "Order to 
cease and desist from illegal activities" (... such 
as the NIF). Local police did not accept their 
claim that Lawrence Livermore was breaking 
the law by ignoring the World Court ruling that 
"there exists an obligation to pursue in good 
faith and bring to a conclusion negotiations on 
nuclear disarmament in all its aspects..." 


The government argument 
is that they will have to con¬ 
tinue basic warhead research 
simply as a matter of national 
and international security, 
and they will have to under¬ 
stand what is happening to 
the existing stockpiles just to 
keep them safe and they will 
have to keep up teams who 
know how to make bombs 
because these are also the 
people who know how to dis¬ 
mantle them as they become 
dangerous. 

The US is dismantling 
warheads at the rate of about 
1,800 a year; it has stores of 
about 8,000 lumps of pluto¬ 
nium already removed from 
the weapons stockpile by the 
remaining arsenal is still vast, 
and likely to stay so for dec¬ 
ades. The fissile plutonium in 
the warheads remains a po- 
tential target for terrorist 
theft but is otherwise safe; the 
metal casings, however and 
the high-explosive triggers 
and plastic components are likely to 
deteriorate with age. The US Depart¬ 
ment of Energy has announced a 10- 
year, $4bn a year programme to make 
changes in both the material in war¬ 
head, and the designs. 

This is what upsets Kidder. He ar¬ 
gues that it would be perfectly safe 
simply to "remanufacture" an already 
tested weapon: there is no need to 
change the material in it or the design. 
As Kidder sees it, the government ex¬ 
pects that "expertise" can be main¬ 
tained only if scientists are kept busy 
continuously modifying weapons, and 
improving the physics involved in 
their destructive power. They will do 
this by "zero-yield" testing explosions 
that won't actually cause a self-sus¬ 
taining nuclear chain reaction and they 
are proposing to do this 1000ft under¬ 
ground at the Nevada test site, deep 
enough to conceal a real test of nuclear 
warhead. 


He thinks that all the weappns labo¬ 
ratories need to do is remanufacture 
new warhead as old ones deteriorate. 
That would not be misunderstood. An 
attempt to try new, however, could be 
interpreted as a step towards "novel" 
weapons. And, he says, it is no good 
the Department of Energy suggesting 
that remanufactured weapons would 
not be reliable. 

Since 1972, there have been 17 
"stockpile confidence tests". One of 
the warhead tested was nearly 30 years 
old. In all but one of those tests, nei¬ 
ther the age of the weapon not the way 
it had been put together made any dif¬ 
ference to the outcome. A result like 
that Would not have been possible if 
the designers had not done the job 
properly in the first place. 
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Space Probe Explodes, Plutonium Missing 


I t was brighter than the brightest 
star, said John Van der Brink, and 
had tail about 12 times the width 
of the full moon with "sparkling bits 
sort of coming off the back of it. This 
was an extraordinarily spectacular 
event." 

Fromhis vantage point in the 
mountains of northern Chile where he 
and his wife had gone to watch mete¬ 
ors, he had "no illusions that it was 
anything other than a piece of space 
debris" falling to Earth through the ink 
black night sky. Van der Brink re¬ 
cently retired as an electronics special¬ 
ist from the European Southern Ob¬ 
servatory in Chile. 

Leo Alvarado, a postgraduate stu¬ 
dent of geology fromChile's 
Universidad Catholica del Norte, who 
had been driving with four colleagues 
across the Atacama Desert in northern 
Chile, saw it too, changing brilliant 
colours as it came down. 'We watched 
it break up into many pieces and 
burn," he recounted. 

What they and other eyewitnesses 
saw last November 16 was Russia's 
Mars 96 space probe descending along 
a swath of Chile and Bolivia and scat¬ 
tering its remains across a 10,000 
square mile area. The probe carried 
about a half pound of deadly pluto¬ 
nium divided into four battery canis¬ 
ters that were to serve as electricity 
sources for Mars rovers. Like their US 
counterparts, the containers were 
touted as sufficiently strong and heat 
resistant to remain intact, no matter 
what. The US is now admitting that 
may not have been the case. 

"Named after Pluto, god of the un¬ 
derworld, (plutonium) is so toxic that 
lest than one-millionth of a gram, an 
invisible particle, is a carcinogenic 
dose," emphasised Dr. Helen 
Caldicott, president emeritus of Phy¬ 
sicians for Social Responsibility. If the 


probe "burned up and formed fine plu¬ 
tonium oxide particles...there would 
be an increased hazard of lung can¬ 
cer," commented Dr. John Gofman, 
professor emeritus of radiological 
physics at the University of Califor¬ 
nia at Berkeley, who investigated the 
1964 crash back earth of a US 
SNAP-94 (System for Nuclear Auxil¬ 
iary Power). When its plutonium- 
fuelled space power system burned up 
in the atmosphere. 2.1 pounds of plu¬ 
tonium vaporised and dispersed 
worldwide. Dr. Gofman has long 
linked that accident with an increased 
level of lung cancer. 

What Me Worry! 

"There are two possibilities." says 
Gorden Bendick, director of legisla¬ 
tive affairs of the National Security 
Council, about the fate of the canis¬ 
ters. "One, they were destroyed com¬ 
ing through the atmosphere (and the 
plutonium dispersed]. Two, they sur¬ 
vived and impacted the earth and 
drove through penetrating the surface 
... or could have hit rock and bounced 
off like an agate marble. ...I don't give 
any credence for any one (possibility] 
because I don't know." 

"If the canisters burned up in the 
atmosphere, bottom line here, if they 
weren't heat resistant enough to stand 
what I would call a nonstandard re¬ 
entry pattern, the release was may be 
up to 200 grams of plutonium, which 
is like a drop of blood in the Pacific 
Ocean. There is no environmental 
problem with a couple of hundred 
grams. ...If in fact this thing survived 
re-entry into the atmosphere and these 
things came down and crash impacted 
on the Earth — they were meant to 
penetrate the Mars, their original tar¬ 
get — they'll never be found. And 
even if they did and were found, peo¬ 
ple could walk around with them in 
their pants pockets for the rest of their 
lives and never be bothered. ...If it 
became paniculate matter after diffus¬ 


ing in the atmosphere, burned pluto¬ 
nium would be much similar to open 
air testing that the French did in the 
Pacific as recently as a few years ago 
Nor was that possibility dangerous, 
since 'we can find no positive casual 
link between radioactivity released in 
atomic bomb testing done by the US 
in Utah, for example, and cancer." 

Such serenity did not always reign 
When the US Space Command an 
nounced on November 17. 1996. that 
the wayward Russian probe "will re¬ 
enter the Earth's atmosphere... with a 
predicted impact point ...in east-cen¬ 
tral Australia" in a matter of hours. 
President Bill Clinton telephoned Aus¬ 
tralian Prime Minister John Howard 
He offered the "assets we have in the 
Department of Energy" to deal with 
any radioactive contamination 
(Clinton was planning to fly for a stale 
visit, the first stop before an Asia tour) 

The Australian military and govern¬ 
ment were placed on full alert The US 
television networks all featured stories 
on their Sunday evening news pro¬ 
grams Some people "hit the panic 
button when President Clinton rang the 
Prime Minister," reported the Irish 
Times from Adelaide: A "national cri¬ 
sis" had been "sparked by this inter¬ 
planetary ballistic bungle." Others hit 
the bottle: "A barkeeper in the tiny 
outback town of Tibooburra offered 
his customers free beer after officials 
announced the probe might land in a 
nearly swamp. A bookmaker in cen¬ 
tral Australia's Alice Springs said doz.- 
ens of gamblers tried to place bets on 
where the Russian probe would crash." 

Masters of the Idle Boast 
"Masters of Space" is the motto of US 
Air Force Command (US SPACE 
COM) — The arm of the U S Air Force 
charged with space warfare and track¬ 
ing man-made objects in space. They 
made a series of spectacular blunders 
Though November 17, the day after 
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the Mars 96 space probe had already 
fallen on South America, the Space 
Command remained focused down 
under. 

On November 17, the Space com¬ 
mand made a prediction: The probe 
would fall not on Australia, but to the 
east, in the Pacific. "Mars '96 probe 
landed in the water," heralded USA 
Today. "That means the radioactive 
batteries in its lander vehicles with 
their ...ounces of potentially lethal plu¬ 
tonium, lie at the bottom of the ocean." 

Prime Minister Howard went before 
Australia's House of Representatives: 
"It does appear that what we all have 
is a happy ending to the saga of the 
Russian spacecraft." The Washington 
Post ran the headlines: "Errant Rus¬ 
sian Spacecraft Crashes Harmlessly 
After Scaring Australia." 

They were all wrong. On Novem¬ 
ber 29, It days later, the US Space 
Command completely revised its ac¬ 
count: "We now believe the object that 
re-entered on November 17, which we 
first thought to be the Mars 96 probe, 
was in fact the fourth stage of the 
booster rocket, rather than the probe 
itself and the batteries. 

Racism and Spacism 

But the problem went beyond simple 
technical incompetence. "You can 
clearly see the double standard," 
charged Houston aerospace engineer 
James Oberg., "Australia got a phone 
call from the President, and Chile got 
a two-week-old fax from somebody. 
Are the lives of Australians worth 
more than the lives of Chileans?" 

Months later, the fate of the probe 
and the plutonium it carried remains 
unclear. The US, which gave a presi¬ 
dential-level pledge of "assets" to 
Australia to deal with any radioactive 
contamination when it looked like the 
probe was falling on Australia, was not 
providing any assistance to Chile or 
Bolivia. Dr. Luis Barrera, an 
astrophysicist and director of the As¬ 


tronomy Institute at the Universidad 
Catolica del Norte, said that NASA 
officials had e-mailed him thanking 
him for gathering eyewitness accounts 
of the probe's disintegration. Then the 
agency's interest subsided. He sus¬ 
pects NASA doesn't want too much 
attention paid to this event because 
bad publicity might impact on 
NASA's already controversial plan to 
launch a reco 1723 pounds of pluto¬ 
nium on its Cassihi probe scheduled 
for October. The Russian government 
has been "uncooperative," said 
Barrera, still not giving Chile a de¬ 
scription of the canisters so that 
searchers would know to look for -if 
the batteries remained intact. 

The US news media were similarly 
blase about the implications for Latin 
America. The New York Times rel¬ 
egated the story to a five-paragraph 
Reuters dispatch under "World News 
Briefs" buried inside its December 14 
edition. 

As to why the US was not provid¬ 
ing the "assets we have in the Depart¬ 
ment of Energy" that Clinton prom¬ 
ised Australia? According to Bendick 
at the NSC, "It's not the United State's 
responsibility to protect the world 
from this.... We told Bolivia and Chile 
that we would provide technical assist¬ 
ance, but they haven't requested any. 
They asked for technical data and we 
provided information on the radioac¬ 
tive combination of the air, the ground 
and the water, and we said it is negli¬ 
gible." 

There did not, however, seem to be 
any hard evidence for that optimistic 
assessment. In January, the Chilean 
government asked its ministers of De¬ 
fence and Interior and the Chilean 
Nuclear Energy Commission to con¬ 
duct a study "to determine with abso¬ 
lute certainly if there was radioactive 
contamination. There is concern be¬ 
cause the water source for several cit¬ 
ies is in the impact region. 


Accidents Happen 

While the Mars 96 accident reminds 
us all that not only can accidents hap¬ 
pen, but they do happen with disturb¬ 
ing regularity. 

Bringing that message home in a 
spectacular way on January 17 there 
was an explosion of a Delta 11 rocket 
lofting a $40 million US Air Force 
navigational satellite. The 12-story, 
$55 million rocket blew up 13 seconds 
after launch. As the burning fragments 
descended over a wide area, a cloud 
of toxic chemicals formed above the 
site and began drifting out to sea. then 
back to land and then south along 
Florida's Atlantic Coast. It contained 
nitrogen tetroxide and monomethyl- 
hydrazine, components of the rocket's 
fuel - both described by NASA docu¬ 
ments as "deadly if a person comes 
into contact" with them. Residents as 
far as Vero Beach, 100 miles away, 
were told by the Cape Canaveral offi¬ 
cials to stay inside, close all windows 
and doors, and turn off air condition¬ 
ing and heating units. At the Cape 
Canaveral Elementary School, Brad 
Smith, a fourth • and fifth-grade 
teacher, described the cloud as having 
"weird purples and blues and reds." He 
said he pushed wet paper towels un¬ 
der the door to his classroom to keep 
the rocket fumes away from his stu¬ 
dents. 

The accident occurred just where a 
Titan IV rocket is scheduled in Octo¬ 
ber to launch the Cassini probe that 
will be carrying 72.3 pounds of pluto¬ 
nium. Flight failures are fairly routine 
and any claims that there is no real 
danger from Cassini is false. Nuclear 
cargo is a setup for catastrophe. 

Dispersing Danger 

Whether or not Cassini explodes or is 
even launched, its use of radioactive 
material has already done damage. In 
July 1996, Los Alamos National Labo¬ 
ratory reported increased contamina¬ 
tion of workers and equipment and 
cited work on Cassini's plutonium- 
fuelled systems as the primary cause. 
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Plutonium, stresses Greg Mello of the 
Los Alamos Study Group, is inher¬ 
ently dangerous to work with and "in¬ 
creased work with plutonium will 
cause increases in worker exposure." 

If the Cassini mission goes forward, 
many more people could be impacted. 
The initial danger is that a blow-up on 
launch could break open or melt the 
plutonium-carrying canisters and 
spread radioactivity. The second po¬ 
tential flashpoint is the "slingshot 
manoeuvre" planned for 1999. In this 
"flyby" scheme, 22 months after 
launch, NASA will swing Cassini back 
towards Earth in order to use the plan¬ 
et's gravitational force to gain enough 
velocity to propel the probe on to Sat¬ 
urn, its final destination. During that 
Passover. Cassini is to fly just'312 
miles above the Earth's surface. But 
if there is a miscalculation or malfunc¬ 
tion and it comes in too close and un¬ 
dergoes what NASA calls an "inad¬ 
vertent re-entry." it could burn up 
upon hitting the 75 -mile high atmos¬ 
phere, spreading plutonium over a 
wide area. 

NASA PR material gives the im¬ 
pression that even then, the plutonium 
would not be dispersed as cancer-caus¬ 
ing vapour and respirable particles. 
But. in fact, the space agency's Final 
Environmental Impact Statement for 
the Cassini Mission totally contradicts 
that, saying, if the Cassini probe dips 
into the Earth's atmosphere during the 
"flyby," a sizeable portion of the plu¬ 
tonium fuel should be released, includ¬ 
ing much of its as "vapour or respir¬ 
able particles. 

The NASA Final Environmental 
Impact Statement for the Cassini Mis¬ 
sion also says that if there is such an 
"inadvertent re-entry" during the 
planned Earth "flyby" of Cassini on 
August 16,1999. and the probe breaks 
up dispersing plutonium, "approxi¬ 
mately five billion of the estimated 
seven to eight billion world 
population...could receive 99 percent 
or more of the radiation exposure."' 


Despite the danger signs with which 
Mars 96 and Delta II lit the sky, the 
Clinton administration is pushing 
ahead not only with Cassini, but with 
other nukes in space. In September, the 
administration announced a national 
space policy that includes the devel¬ 
opment of nuclear-propelled rockets 
for military and civilian uses. The 
Defence Special Weapons Agency will 
work on "multiple nuclear propulsion 
concepts" for military missions, while 
NASA's Mar-shall SpaceFlight 
Center's Advanced Concepts Divi¬ 
sion, along with Los Alamos National 
Laboratory, 
will develop 
nuclear propul¬ 
sion for civilian 
uses. 

Meanwhile, 
at the 14th 
Symposium of 
Space Nuclear 
Power and Pro- 
pulsion in 
Albuquerque in 
January, scien- 
t i s t s from 

Brookhaven National Laboratory re¬ 
cycled a plan to rocket high-level nu¬ 
clear waste into space. The US gov¬ 
ernment had proposed this same 
scheme decades ago, but rejected it out 
of fear that an accident on launch or a 
fall back to Earth would douse the 
planet with atomic waste. 

US acknowledgement that radiation 
may well have been released over 
Chile and Bolivia when the Mars probe 
nosedived back to Earth is tacit admis¬ 
sion that safety systems are not fool¬ 
proof. 

Says John Pike, director of the 
Space Policy Project of the Federation 
of American Scientists: "If you liked 
Mars '96 you'll love Cassini." 

Karl Grossman 



It is a Small World 

SELLAFIELD CAESIUM 
FOUND IN ARCTIC OCEAN 

New figures show that caesium con¬ 
tamination from the Sellafield reproc¬ 
essing plant in UK has reached Cana¬ 
dian waters. The contamination, which 
has never been detected so far north, 
is having a bigger impact on the Arc¬ 
tic than the Chernobyl accident, ac¬ 
cording to new Canadian data Io¬ 
dine- 129 from Sellafield has shown up 
beyond Siberia to the north- western 
shores of Canada at a depth of 200 


meters 
the radio, 
activity is 
lOtimes 
greater 
than the 
back- 
ground 
level from 
nuclear 
weapons 
fallout It 
is esti¬ 
mated that 
Sellafield 

has released 40.000 billion Becquerels 
of caesium-137 So far. about 15.000 
billion becquerels of this have reached 
the Arctic. That is between two and 
three times more than the contamina¬ 
tion from Chernobyl in the same 
ocean. The largest discharges from 
Sellafield up to now were in the late 
1970s and early 1980s, with peaks in 
1975, 1977 and 1980. The same peaks 
showed up four years later in the 
Barents Sea. North of Norway the ra¬ 
dioactive plume splits itself in two 
Part of it goes along the Siberian coast 
and crosses the North pole towards the 


Despite the 
danger 

signs, the Clinton 
administration is 
trying to populate 



Canadian coast, another passes north 
of Iceland via the south coast of 
Greenland to the Canadian coast The 
research was led by the Bedfors Insti- 
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tute of Oceanography in Halifax, Scot¬ 
land. 

Source New Scientist. 10 May 1997 
Contact: CORE, 98 Church St 


Barrow-in-Furness, Cumbria LA 14 
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All is Just Not Kushaal at Khushab 


U.S. officials last week categorically 
denied a report from Pakistan which 
claimed that an unsafeguarded reactor 
near Khushab has started operating. 
One official monitoring nuclear devel¬ 
opments in Pakistan told Nucleonics 
Week instead that "all the data at hand 
indicates that the reactor is still cold." 

Two weeks ago, the Pakistan Eng¬ 
lish-language newspaper Dawn as¬ 
serted that the reactor is finished and 
has started up, but cannot produce 
electricity or reach full power because 
of a shortage of heavy water 

Western officials conjectured that 
the Pakistan claim may have been trig¬ 
gered by a construction milestone at 
the reactor site or planned in response 
to recent reports that India has de¬ 
ployed the Prithviballistic missile. 

In 1994, Western officials had 
claimed that Pakistan was building a 
plutonium production reactor, rated at 
between SO and 70 megawatts thermal, 
at a site near Khushab. These sources 
later added that intelligence pointed to 
construction of a fuel fabrication or re¬ 
processing centre near the reactor As 
late as this April, however, a member 
of the Pakistan Atomic Energy Corn- 
mis si on denied flatly that the reactor 
existed. 

According to one U.S. official this 
week, however, the Khushab reactor 
"is definitely out there" but not sched¬ 
uled to be finished "until later this year 
or sometime in 1998." Another offi¬ 
cial said that, under the most optimis¬ 
tic schedule, completion of the reac¬ 
tor "is several months away." Sources 
indicated that the reactor had not yet 
undergone cold testing, let alone be¬ 
come critical. 



The Pakistani report suggested that 
the reactor would be used for electric¬ 
ity production as well as for isotope 
production. Recent surveillance pho¬ 
tograph of the site, however, do not 
indicate, that Pakistan is building 
power grid infrastructure, such as tur¬ 
bine generat of equipment, for electric¬ 
ity generation over, Western of¬ 
ficials said, it is not believed that re¬ 
actor's chief purpose is isotope or 
silica production, as stated in the Pa¬ 
kistani account. Pakistan has a tech¬ 
nical co-operation program with the 
IAEA for these activities, "but none 
of this has got anything to do with 
Khushab," one Vienna official said, 
and the IAEA "has not been informed" 
by Pakistan that the reactor is under 
construction or that Pakistan plans to 
incorporate the unit into its existing 
technical co-operation program. 

Sources said that, because Pakistan 
is facing a massive financial crisis, the 
U.S. and other creditor countries sup¬ 
porting the International Monetary 
Fund are trying to leverage Islamabad 
to keep the reactor from operating out¬ 
side of IAEA safeguard. Dr. Zia Mian, 
a research fellow at the Union of Con¬ 
cerned Scientists in Cambridge. Mass 
observed, "If Pakistan were to start op¬ 
erating the reactor now, it would be 
taking a very major foreign policy 
step," demonstrating to the world that 
its unsafeguarded program is going 
forward regardless of U.S. opposition, 
and escalating military nuclear activi¬ 
ties to include significant plutonium 
production. 

Indian Report Also Unconfirmed 
U.S. officials last week confirmed the 
assertion by Dawn that a critical fac¬ 
tor which may indefinitely delay full- 
power operation of Khushab is short¬ 
age of heavy water. But they did not 
confirm recurring Indian reports that 
China, which the U.S. believes to have 
supported construction of Khushab. 


also provided heavy water for it. Ac¬ 
cording to Western intelligence 
sources, a full inventory of heavy wa¬ 
ter for the unit would be about 15 - 17- 
metric tons (MT), though it could go 
critical with a smaller amount. 

Indian sources said that, in 1996. 
China sold Pakistan 40MTfor 
Khushab. U.S. officials said the Indian 
government had told Washington this 
recently, but U.S. government agen¬ 
cies "could not confirm" the Indian as¬ 
sertion. A U.S. officials said last week 
that, when New Delhi made the alle¬ 
gations to Washington, the U.S. "went 
back to the Chinese on this" and re¬ 
ceived assurance from Beij ing that 
Chinese entities did not sell heavy 
water to Pakistan for Khushab. 

According to the Pakistani report, 
administrative difficulties in Pakistan 
had prevented heavy water from be¬ 
ing allocated for the Khushab reactor. 
Sources said that, in fact, most of Pa¬ 
kistan's scarce heavy water resources 
have, over the last two years, been al¬ 
located for the Karachi Nuclear Power 
Plant (KANUPP). which requires 
massive quantities of heavy water but 
which is also safeguarded. That allo¬ 
cation, sources said, reflected a gen¬ 
eral policy by Pakistan under former 
prime minister Benazir Bhutto not to 
take any step, such as producing high- 
enriched uranium (HEU) at the Kahuta 
centrifuge enrichment plant, which 
would be seen by Washington as pro¬ 
vocative and escalating regional nu¬ 
clear tension. One source said, "Keep¬ 
ing heavy water at Kanupp and away 
from Khushab should be seen by 
Washington as going hand-in-hand 
with not enriching uranium to HEU." 
— Mark Hibbs. Bonn 
Nucleonics Week — July 3. 1997. 
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The Peripatetic Editor Goes Globe-Trottin 



'hen the cat is away the 
mice will play is an old 
saying. The Anumukti team 
is of course no cat and mouse opera¬ 
tion, but still, when the editor goes 
globe-trotting, the regular production 
of the journal does suffer. This year, 
while the monsoons seems to have 
taken a break in Vedchhi. invitations 
for visits to distant lands have started 
pouring cats and dogs and being a self- 
indulgent sort. I have been unable to 
say no. 

For five weeks during April and 
May. I went to U.S.A. at the invita¬ 
tion of Institute for Energy and Envi¬ 
ronmental Research in Washington. 
The purpose was to present an Indian 
NGO view at the preparatory meeting 
ofthe Nuclear Non-Proliferation 
Treaty (NPT) at the UN in New York. 
And at the beginning of May. I was 
invited by the Military Production 
Network—a network of antinuclear 
groups living near US military nuclear 
facilities—to come and see how they 
lobby their politians. In between 
there was an opportunity to visit weap¬ 
on's laboratories like the Los Alamos 
National Lab and the Lawrence 
Livermore Lab to meet weaponeers 
and try to understand their point of 
view. While in the US, I was also in¬ 
vited to give talks at universities like 
University of California at Berkeley 
and University of Nevada at Las Vegas 
and the MIT at Cambridge, Massachu¬ 
setts. 

The trip was both an inspiration as 
well as an education. It was inspiring 
to meet heroes (mainly heroines) of the 
antinuclear movement. Women who 
were ordinary housewives leading 
everyday ordinary lives when the nu¬ 
clear circus obtruded into their lives, 
and slowly they had to learn the dif¬ 
ferences between rads and cads and 
curies and furies and fight the estab¬ 
lishment while continuing their eve¬ 


ryday lives. People like Marylia lelly 
who lives at Livermore and hose 
house is the office of Tri- alley 
CAREs and who now debat as sea¬ 
soned weaponeers and often 'as them 
tongue-tied. There was Jav ' pughlan 
a mountaineer who puts trekking 
skills to good use the moun¬ 
tains around Los Alamos planting 
monitoring devices on them and who 
made me accompany him on one of his 
expeditions. Exhausting but what an 
education! And Lisa Crawford who 
got so mad at finding uranium in her 
backyard well in Fernald, Ohio, that 
she started a movement which has 
brought the uranium enrichment plant 
to its knees and has become a politi¬ 
cal heavy-weight. And so many oth¬ 
ers that if I were to mention them all 
by name, this article would read as the 
antinuclear Who's Who. 

Everywhere I went. I introduced 
myself as coming from the Institute for 
Total Revolution. This was invariably 
followed by a nervous twitter which 
made me wonder that the Americans 
have by now become rather nervous 
of revolution. In one place, however, 
this introduction was followed by loud 
cheering. Jacqueline Cabasso who has 
done such wonderful work in Aboli¬ 
tion 2000. turned to me and said. "This 
is Berkeley." 

The opportunity to witness "lobby¬ 
ing" at first hand was also an experi¬ 
ence, not to be missed. Lobbying is se¬ 
rious business and is undertaken with 
care. First of all the Military Produc¬ 
tion Network has a regular staff (one 
woman) in Washington who arranges 
meetings and schedules long before 
the event "DC days" takes place in 
beginning of May. Then there is a one 
day orientation camp where all the 
"lobbyists" including some as young 
as twelve and fourteen are told about 
whom to meet; their previous positions 
on issues of interest to the network; 


the position of the network on various 
issues, etc. Before every meeting there 
is a pre-meeting amongst the partici¬ 
pants and the group leader chalks out 
how he she will conduct the proceed¬ 
ings; who will say what; who will take 
notes; the actual meeting is immedi¬ 
ately followed by a debriefing session 
where every scrap of information that 
one may have learnt is analysed and if 
found to be important to the whole 
groupisimmediately reported 
Amongst the people I met were a Sena¬ 
tor, a Congresswoman, the head of the 
Nuclear Regulatory Agency, the As¬ 
sistant Secretary of the Department of 
Energy and the Deputy Chairman of 
the Arms Control and Disarmament 
Agency. 

Often during the trip I found my¬ 
self in an extremely strange position 
that of having to defend the Govern¬ 
ment of India's nuclear weapons 
policy. The reason being that while the 
official kinds I was talking to were 
very willing to lecture India about not 
having nuclear weapons. I found that 
their own commitment to dismantling 
their own huge stock of nuclear weap¬ 
ons was not that strong. One person 
said. "We don't need thousands of 
nuclear weapons, but we do need hun¬ 
dreds to defend the "Free World" I 
said as clearly as I could that while I 
personally opposed the nuclearisation 
of India and felt that it has been and 
would continue to be a disaster. I do 
not expect a non-nuclear India in iso¬ 
lation and only efforts which are seen 
to be genuinely disarmament efforts 
are likely to succeed: mere non-pro¬ 
liferation efforts however sugar- 
coated will not work. 

The trip had many memorable 
moments. Meeting Dr. John Goffman 
was a long cherished dream. Time 
spent with my host Arjun Makhijani 
and his extended family at IEER; with 
friends like Zia Mian and Ramana, has 
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already resulted in access to new and startling information. The in- 
dian government has been very forthcoming with information peri¬ 
odic ally asked by the US ambassador about the Indian nuclear pro¬ 
gramme. The heads of Department of Atomic Energy have been al¬ 
most obsequious in providing this information. A good deal of such 
information is now available through the Freedom if Information Act 
at the George Washington University in Washing on DC. We intend 
over the next few issues to publish some of these arraival documents 
in Anumukti so that readers realise what sort of information, the guys 
who make such a fetish of secrecy in nuclear mattter who hold the 
infamous Atomic Energy Act of 1962 like a stick to energy silence, 
who have had the gall of calling antinukes as foreign agree glow 
generous and forthcoming they have been with actual representative? 
of foreign governments.— Surendra Gadekar 


a Privatise and 
Perish 


The Delhi based B .K. Modi group of 
industries has sought the opinion of 
the Department of Atomic Energy to 
set up a nuclear power plant in col¬ 
laboration with the French power com¬ 
pany Electrieite du France, confirmed 
DAE sources. 

The sources said the atomic energy 
establishment was open to a dialogue 
on this issue. "The project, if finally 
approved should be technically attrac¬ 
tive and above all consistent with the 
country's political thinking," aDAE 
source told this newspaper. 

Emphasising the need for interna¬ 
tional collaboration, the sources said 
French possessed an advanced level of 
nuclear technology. Chairman and 
managing director of Nuclear Power 
Corporation Y.S.R.Prasad shared the 
view of the DAE officials: "Our mind 
is open on this matter. We are await¬ 
ing the financial and technical details 
of the project." 

During a talk on Thursday organ* 
ised by the Nehru Centre, director of 
the Bhabha Atomic Research Centre 
(BARC) Anil Kakodkar said at present 
the power system in India was dictated 
by financial consideration. "NPC has 
evaluated certain possibilities for 
coughing up resources." 

Source: Times of India 


Six Determination: 

-the $$$Y way 

Boys or Bust 

Instead of Amniocentesis 
followed by murder, the bet¬ 
ter way to father boys is to 
join the nuclear industry. 
Nuclear Engineering Inter¬ 
national (N EI) has reported 
on a study showing that men 
who work at the Sellafield 
nuclear facility inBritain 
father 109 boys for every 
100 girls. As NEI explained, 
the fact that the Sellafield 
work-force should produce 
such a high proportion of 
boys-the average is 105 to 
100 girls-is not surprising, 
because younger men tend to 
produce a higher proportion 
of male offspring. However, 
the study also revealed that 
"men who had received over 
lOmilli-Sieverts [ofradia¬ 
tion] in the three months be¬ 
fore conception fathered 140 
boys for every 100 girls." Of 
course, there is a catch to it. 
A study carried out by an 
Anumukti te im at 
Rawatbhata showed that a 
much higher proportion of 
couples living near the plant 
were either steriie or unable 
to bear living children. 
Source: Bulletin of Atomic 
Scientists 
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Special Note to Drivers of Trucks Carrying 
Explosive Nuclear Waste through Metropolitan New York. 


check oil levels every five milts, 
change fan belt every thousand, 
check tire pressure every morning., 
change tires. 


Directions for carrying 
Explosive Nuclear Wastes Through 
Metropolitan New York. 


Buy radials. 
check shocks every hundred. 

check rear-view mirror and side-view mirror incessantly. 
Keep eyes on rod. 


Enter Long island Expressway at Brookhaven. 
Proceed west. Exit at Hoyt Street in Astoria. 
Turn left onto Astoria Boulevard. Trundle 
under the elevated tracks there. Turn 
right to ramp for the 59th street Bridge. 
Cross the Bridge. Follow local street travelling 
west until Amsterdam Avenue. At Amsterdam 
turn right. Proceed North. 


Grant all other vehicle and each pedestrian 
the right of way. 

Do not pass. 

Do not drive in the rain. 

Do not drive in the snow. 

Do not drive in the dark. 

Signal. 


use headlights on high beam. 
Go slow. 


Do not break suddenly or otherwise. 
Think about your mother 
and look out for crazies. 


June Jordan 

Atomic Ghost: Poets Respond to the Nuclear Age. 


I LETTERBOX 

I have been subscribing to Anumukti 
for the past few months and find it very 
useful. Since I live in the USA, I would 
like to see more information on the 
Indian nuclear industry. Perhaps,other 
readers of Anumukti in India can coo- 
tribute by sending in newspaper clip¬ 
pings related toournuclear establish¬ 
ment. With some critical editing and 
commenting, even apressrelease from 
them can provide ahandle to under¬ 
stand what ishappening within the 
facilities. 

Apropos your editorial ( Anumukti, 

Vol. 10, 41) on the Koodankulam Re¬ 
actors -. The reality is that it is the 
Russian nuclear industry that is really 
introuble. But, like nuclear establish¬ 
ments all over the world, they still 
carry a lot of clout and hence there is 
still quite abitofofficial support for 
their views. Thefollowing excerpts 
from an article byKalyan Shankar in 
The Hindustan Times on the sorry state 
of the Russian nuclear industry should 
be ofinterest in this regard. 

The future of the Russian nuclear 
industry does not appear to be very 
bright While on the one hand it does 
not attract the younger generation any 
more, many scientists of the Soviet era 
have left the country for greener pas¬ 
tures. The Russian youth today is look¬ 
ing for a glamorous job in a multina¬ 
tional company or setup his own busi¬ 
ness rather than opt for the special¬ 
ised nuclear field. 

TheRussians are also worried 
about the b ra i n drain and lesser in¬ 
vestment in the nuclear industry. For 
instance at the prestigious Kurchatov 
institute in Moscow, which was the 
birthplace of the Soviet Union's 
atomic weapons programme, 7000 
workers have viol been paid their 
wages for months. The institute is re¬ 
ported to have received barely a third 
of its budgeted amount for the year 
I9V6. 

Continued on page 7 


I From The Editor's 


Like the roof of the CAN DU type reactor atKaiga which crashed of its own weight 
in 1994, the wholeCanadian nuclear programme seems to be c r a s h i n g do wn, or 
getting delaminated to use the correct nucleo-lingo. Since Canadians were the guys 
who taught Indian nucleocrats their tricks, this has major implications forthe Indian 
atomic energy programme as well. 

In the early 1960s when major decisions were being taken regarding the nuclear 
programme. Dr Homi J Bhabha, the father of the Indian nuclear effort decided to 
make CANDU the mainreactor type inlndia. Thereasons behind this choice were: 

• It used natural uranium as fuel instead of enriched uranium. India had no 
enrichment facility (it still doesn't) and did not want to become dependent on 
foreign suppliers for fuel. 

• Uranium resources of the country were small and CANDU s had the small¬ 
est requirement of uranium both in the core and as yearly replacement. At the 
same time it produced comparatively larger quantities of plutonium which 
could be used to fuel a breeder programme with the ultimate view of u t i 1 i s i n g 
the vast thorium deposits of the country. 

• C AN D U s had online refuelling capacity which meant that theoretically 
they could run longer without refuelling outage, required less maintenance, 
gave lessofaradioactivity dose to workers and were overall cleaner systems 
thanother reactor types then in consideration. 

• They were pressure tube systems and did not require manufacture oflarge 
pressure vessels which werebeyond our technological capabilities. 

For all these reasons Bhabha preferred the CANDUs as the mainstay of the In¬ 
dian nuclear programme, despite the fact that their efficiency as electricity produc¬ 
ers was low and they required the use of heavy water which was expensive. But for 
the two Boiling Water Reactors atTarapur, all of India's nuclear power reactors are 
of the C A N D U type. 

During the early years of operation in Canada, the CANDUs' performance was 
the best in the world with capacity factors of many reactors in the high nineties. 
Unfortunately, while Canadian CANDUs were setting records as the best perform¬ 
ers in the world, Indian CANDUs were setting records as the worst. The capacity 
factors of the Indian plants were usu all y in the low forties and sometimes in the low 
twenties. That is when they did run which was not most of the time. These problems 
were airily dismissed as "teething troubles" by Indian nucleocrats. 

However, as years went by the performance of the Canadian CANDUs declined 
precipitously and they started rivalling their Indian counterparts. What the decision 
to close seven of these reactors in one shot means is that the problems of ageing that 
they are encountering are not capable of solution by simple means and are inherent 
in the design which despite its early promise has failed to live up to expectations. 
An organisation responsible to shareholders has decided to cut it's losses in order to 
survive. The article on page 3details the problems faced by Canadian CANDUs. 

In our next issue, we will have a detailed comparison between the operating records 
of Indian and Canadian CANDUs and show that the record of the Canadians in 
running these reactors has been far superior to that of the Indians by any obj ec ti ve 
criteria. Thus, we should take heed from their decision to lay off seven of them in 
one go and shut down these fatally flawed machines while there is still time before 
acatastrophe strikes. 
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The CANDU Collapse 

Seven Canadian Reactors to Shut Down 


Toronto Ontario Hydro announced 
on A u g u s t 13, 1997 that it would shut 
down its oldest seven reactors within 
the next year. This includes four 515 
MWe reactors at the Pickering "A" 
nuclear station, just east of Toronto, 
and three 848 MWe reactors at the 
Bruce "A" nuclear station on the shore 
of lake Huron near the town of Kin- 
cardine. Ontario Hydro had previously 
shut down one reactor at the Bruce "A" 
station in 1995. Ontario Hydro is also 
shutting down Canada's last remain- 
ing heavy water plant attheBruce site. 
CANDU reactors need heavy water for 
both coolant and moderator. Dave 
Martin, Research Director of Nuclear 
Awareness Project, stated, "Thisisthe 
largest single nuclear shutdown any¬ 
where in the world. It's the beginning 
of the end for nuclear power in 
Canada." 

The Bruce "A" reactors lasted less 
than half oft h e i r expected 40-year 
lifetime. ThePickering "A"reactors 
lasted only 25 years, despite having 
been re-tubed at cost of $1 b i 11 i o n 
(Cdn). 

Theshutdowns will leave Ontario 
Hydro with 12reactors four at the 
Pickering "B" station; four at the 
Bruce B" station; and four at the 
Darlington station. Ontario Hydro re¬ 
fers to the current shutdowns as 'lay 
ups", i mp 1 y i n g that the reactors may 
be re-started at a later date. However, 
Nuclear Awareness Project believes 
that the reactors will never bere- 
started, foreconomic, as well as envi¬ 
ronmental and safety reasons. 

"The Ontario Hydro shutdown will 
alsoseriously hurt the chances of for¬ 
eign CANDU sales by A t o m i c Energy 
of Canada Limited (AECL)." said 


Dave Martin. AECL isaCanadian 
crown corporation thatdesigns and 
markets CANDU reactors. AECE is 
currently seeking to build reactors in 
Turkey, Romania, and the Republic of 
Korea. CANDU performance has de- 
clined dramatically inrecent years. In 
1996,Ontario Hydro's 19operating 
reactors ran at an average capacity fac¬ 
tor of 66%. The Pickering "A" station 
had acapacity factor of36%. and 
Pickering "B" 49% in 1996. 

Martin added, "The message is 
clear: do not buy CANDU reac- : 
tors". 

Closure of the problem- 
plagued Pickering "A" reactors 
vindicates ten years of public 
education work by activists with 
Nuclear Awareness Project and 
its local affiliated group, Durham 
Nuclear Awareness (DNA). The 
four ageing reactors, now over 
25 y e ar s old, were the oldest op¬ 
erating CANDU reactors in 
Canada, and have been the sub¬ 
ject of several recent con trover- 
sies. 

In May, it was revealed that i 
Ontario Hydro had dumped more 
than 1,000 tonnes of copper, zinc and 
other metals in Lake Ontario. The 
metals were being eroded from the 
Pickering stations' brass steam con¬ 
densers over the last 20years. Durham 
Nuclear Awareness hasrequested an 
investigation under Ontario's Environ¬ 
mental Bill of Rights, alleging that 
Ontario Hydroofficials knowingly re¬ 
ported incomplete environmental data 
to the Province of Ontario. 

In July, Ontario Hydro revealed 
that it had failed to report tritium con- 
tami nation of g r o u n d w a t e r on the 
Pickering site for the last t w e n t y years. 


In 1979 it found 2,150,000 becquerels 
per litre (Bq/L) of tritium in ground 
water, and in 1994 found 700,000 Bq/ 

1. T r i t i u m can cause cancer if in- 
gested. Ontario's current "objective" 
for tritium in drinking water is 7,000 
Bq/L, but in 1994 aprovincial advi¬ 
sory committee recommended that this 
level should be reduced to 100 Bq/L, 
and brought down to 20 Bq/L within 
five years. 

While Canada decides to 
shutdown its CANDUs, 
India decides to go in for 
expensive retuning which as 
experience at Pickering 
shows, doesn’t always work 
because no one in the 
establishment has the guts to 
take a decision of shutting 
down even worthless junk 

Ontario Hydro will increase the use 
of coal and oil-fired stations to com¬ 
pensate fortheclosed nuclear reactors. 

In the last four years, thegiant utility 
has decimated its conservation pro¬ 
grams, and recently cancelled its first 
tentative efforts atarenewable energy 
program for independent power pro- 
d u c e r s. Added coal and oil g e n e r a t i o n 
will result inmaj or environmental im¬ 
pacts. The Ontario environmental 
community is rallying to demand a 
truly sustainable energy future based 
ondemand management and renew¬ 
able energy, with the use ofgas-fired 
cogeneration asatransition technol¬ 
ogy- 
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A History of Some Selected Significant Events 'at 
Pickering Nuclear Generating Stations 


A ugust 1,1983 — Pi ckering reactor 
2had a'loss ofcoolant accident' 
(LOCA), after a pressure tube had a 
metre-long rupture. Theentire station 
was shut down, and the four reactors 
atPickering "A" wereeventually 
retubed at a cost of about $1 billion - 
more than the original $716 million 
cost of the station. 

November 22,1988 — Pickering 

reactor Ihad apower excursion 
caused by operator error that caused 
damage to 36 fuel bundles. The cool¬ 
ing system wascontaminated byra¬ 
dioactive iodine, which wasvented 
over several weeks following the ac¬ 
cident. Ontario Hydrodid not believe 
that such anaccident waspossible, and 
had to revise its operating procedures 
and retrain staff. 

Septemb er 25. 1990 — P ickering 
reactor 2had a "severe flux tilt", with 
large power shifts in the reactor core, 
caused in part by the CANDUdesign. 
Staff spent two days trying to stabi¬ 
lise the reactor core before shutting it 
down, and were later criticised by the 
AECB for not shutting it down imme¬ 
diately. 

August 2, 1992 — Pickeringreac- 
for Ihad a heavy water leak from a 
heatexchanger thatresulted inare- 
lease of2,300 trillion becquerels of ra¬ 
dioactive tritium into Lake Ontario. 
This was the worst-ever tritium release 
from a CANDU reactor, and resulted 
in increased levels oftritium in drink¬ 
ing water from Whitby to B urlington. 

December 10, 1994 — Pickering 
reactor 2hadamaj or Moss ofcoolant 
accident' (LOCA). A pipe break re- 
sulted in a spill of 185 tonnes of heavy 
water, Lor the first time ever, at a 
CANDU, the Emergency Core Cool¬ 
ing System (ECCS) was used to pre¬ 
vent a meltdown, and about 200 work¬ 


ers were involved in the clean-up. The 
reactor was restarted on Lebruary 14, 
1996. 

July 21,1995 — Two technicians 
carried out work on the wrong reactor 
(Pickering reactor 5 instead of reactor 
6), disabling the second fast shutdown 
system on reactor 5, w h i c h was oper- 
ating at full power at the time. 


While The Canadians 
Shutdown Their Own 
Reactors, They Continue To 
Promote Similar Reactors For 
Sale in Turkey, Romania And 
In Other Parts Of The World 


February 19,1996 — About 500 
tonnes of water spilled into the #6 re¬ 
actor building when employees work¬ 
ing on an Emergency Water Supply 
valve failed to isolate it from the sys¬ 
tem. Aninvestigation revealed that 
safety equipment could have failed 
due to water damage, and both the pri¬ 
mary and backup heat sinks were ac¬ 
tually lost for a section of the reactor 
core. The accident blew a 60lb. valve 
component 6 feet into the air, almost 
hitting a worker and shot water up to 
the reactor building dome. 

April 15,1996 Pi ckering reac¬ 

tor 4 had a heavy water leak from a 
heat exchanger that resulted in the re¬ 
lease of50trillion becquerels of 
tritium into Lake Ontario. The level 
oftritium in local drinking water 
peaked at about 100 times the usual 
level. 


April 21,1996 — All eight reac¬ 
tors at the Pickering nuclear stations 
were shut down to repair a b a c k u p 
valve on the Emergency Core Cool¬ 
ing System. The flaw was detected on 
April 15th, and the system had been 
tested one month earlier. Hydro did 
notadvise the public of this situation 
until April 20th. 

October 11, 1996 — "Drug para¬ 
phernalia" were found in the Operat¬ 
ing Island' at the Pickering nuclear sta¬ 
tions. A station manager commented: 
"Thecontinuing discovery of such 
items in the plant is both embarrass¬ 
ing and a threat to our recovery and 
survival as abusiness." This was one 
of five significant event reports relat¬ 
ing to illicit alcohol and/or drug use 
in the Pickering nuclear stations in 
1996. 

M ay 17, 1997 — A media report 
revealed that Ontario Hydro had failed 
to report the dumping of more than 
1,000 tonnes of copper, zinc and other 
metals into Lake Ontario from the 
Pickering stations, due to the erosion 
and corrosion of brass steam condens¬ 
ers. DNA has requested an investiga¬ 
tion under the Environmental Bill of 
Rights, alleging that Ontario Hydro 
officials knowingly reported incom¬ 
plete environmental data to the Prov¬ 
ince of Ontario. 

July 30,1997- - Ontario Hydro re¬ 
vealed that it had failed toreport 
tritium contamination of ground wa¬ 
ter at the Pickering nuclear generat¬ 
ing station for the last twenty years. 

In 1979 it found 2,150,000 becquerels 
per litre (Bq/L) of tritium in ground 
water, and in 1994 found 700,000 
bequerels/litre 

Contact: Nuclear Awareness Project 
Box 104, 34 Church Street Uxbridge, 
Ontario, Canada L9P 1M6 
e-mail: nucaware@web.net 
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If Wishes were Horses Department 

So far out that they might as well be in space 

Optimist at IAEA symposium see 1,000 new reactors by 2050 


Nucleocrats fancy themselves us 
futurologists. I used to think 
that this was a disease confined 
to India. But I find that it has 
spread worldwide and in fact 
some nucleocrats abroad are 
worse affected. As predictors of 
the future they have a record 
which is far inferior to that of 
even the astrologers. 

Just twenty years ago 
nucleocrats were confidently 
predicting that there would be 
1,000 reactors by the year 2,000. 
With barely two years left they 
have over half the target still 
unreached. Undeterred by these 
minor inconsistencies, they are 
now saying that there would be 
thousand more in another fifty 
years. Only one thing can be 
said with any certainty about 
these latest predictions. The 
predictors won't be around half 
a century hence in case anybody 
wants to question them! 

eat lired speakers at an IAEA 
hosted symposium this month 
optimistically forecast a major 
expansion of nuclear power during the 
coming five decades. "The world will 
have to add up to 1,000 reactors to 
meet energy demand," said Dan 
Meneley, chief engineer alAtomic 
Energy of Canada Ltd. (AECL). "Our 
low scenario is 300 new reactors. It 
might be zero, but we don't expect that 
to happen." 

Meneley summarised the third of 
six "key issue papers" working groups 
prepared by consensus for the Inter¬ 
national Symposium on Nuclear Fuel 
Cycle and Reactor Strategies. The 


symposium, co-sponsored bythe 
OECD Nuclear Energy Agency 
(NEA), the Uranium Institute and the 
European Commission, washeldin 
Vienna fromJune 3-6,1997. Itwasa 
follow-up ofthe 1980International 
Nuclear Fuel Cycle Evaluation 
(INFCE). 

The conference began by describ¬ 
ing energy supply and demand sce- 
narios through 2050, and continued 
with detailed discussion of the future 
of the nuclear fuel cycle. 

Still A Diehard Optimist 

In his opening speech, IAEA Director 
Blix said "new realities" had emerged 
since the late 1970s, when the U.S. 
government initiated the International 
Nuclear Fuel Cycle Evaluation 
(INFCE), "and it seems appropriate 
again to consider various aspects of 
different nuclear fuel cycle options." 

In 1980 he said, world nuclear power 
capacity in 2000 was predicted to be 
between 850 and 1,200 gigawatts 
(GW). Capacity stands today at only 
35 1 GW and almost certainly "will not 
be greater than 380 GW" by 2000, Blix 
said. In addition, "the predicted com¬ 
mercialisation of fast breeder reactors 
has not occurred," and "the closed fuel 
cycle has not taken hold.” 

Basedonthree scenarios (ecology 
driven, middle course, and high 
growth), the conference's first issue 
paper projected world nuclear gener- 
ating capacity by 2050 at somewhere 
between 333 GW and 1805 GW. The 
scenarios were based on analyses by 
the International Institute forApplied 
Systems Analysis, in Laxenberg, Aus¬ 
tria and on data from the World En¬ 
ergy Council. 


In a separate study prepared for the 
discussion, five experts from the Los 
Alamos National Laboratory(LANL) 
predicted that nuclear powerwould 
remain concentrated in the OECD 
countries until about 2050, then shift 
by 2100 toward developing countries 
including China. If a carbon tax is lev¬ 
ied during the next century, LANL 
said, "the economic niche ofnuclear 
power will be w i d e n e d, while moder¬ 
ately decreasing overall primary en¬ 
ergy demand and GNP." But, the 
LANL experts forecast, its impact on 
green house gas abatement will be lim¬ 
ited "unless nuclear energy moves into 
non-electric applications.” 

Breeder reactors will enter the mar- 
ketinthe 21st century, they said, "only 
ifsignificant costs forfossil fuels 
arise" beyond those usedintheir 
model, if strong carbon taxes are glo¬ 
bally applied, iflow capital costs are 
possible, and under assumptions of 
limited uranium resources. 

Bycontrast, theconsensus issue 
paper assumed that fast reactors would 
be introduced after 2030 and by 2050 
would represent about 10 per cent of 
the worlds nuclear capacity. For 
LANL, a 10 per cent breeder share 
could only bereached around 2100, 
under the mostoptimistic assumptions. 

Naoto Sagawa of Japan's Institute 
ofBNiergyEconomics, forecast that 
nuclear reactors will supply 20per 
cent of the power in the entire Asian 
region by 2050, assuming significant 
energy saving (reduction in energy in- 
tensity of 1.5 per cent annually) and 
an expected decline in the region's 
average growth rate from the current 
6.2 per cent to 2.4 percent in 2030- 
2050. But nuclear's share in Asia 
could be higher, he said, suggesting 
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that fast breeders would be needed in 
Asia once nuclear supplied about 
50% to 60% of total power. At that 
level ofnuclear poweroutput. ura¬ 
nium demand inAsia would reach 
250,000 metric tons/year, and reac¬ 
tors inAsia alone would rapidly con¬ 
sume the world's natural uranium re¬ 
sources ifwerely only onnatural ura¬ 
nium," Sagawa said. 

Menely told a June 4press brief¬ 
ing that, ifChina istoattain the level 
ofenvironmental protection enjoyed 
by Western countries during the next 
50years, China "would build seven 
hundred 1,000 MWreactors, assum¬ 
ing they don't have any other re¬ 
sources." If that were tooccur, he 
said, "it puts us up to the number of 
up to 1,200 new reactors in the world" 
predicted by his working group. 

From Here To There 

But even in this gathering ofHalle- 
lujah, Praise the Lord! tub thumping 
believers, there were some partici¬ 
pants who had been bitten by the re¬ 
ality bug. They expressed surprise 
that so little effort was made to dis¬ 
cuss how the optimistic scenarios 
calling fcrmajor nuclear expansion 
would actually berealised. Former 
Shell executive Peler Beck said: "Too 
many people here were saying, we 
can wait, and the world will turn to 
nuclear power' ...In the oil business, 
as soon as you say your technology 
ismature, you're in the first stage of 
dying. 

None ofthe symposium's sce¬ 
narios count onrenewable energy 
sources making aserious contribution 
during the next 50years. Beck said 
Shell officially expects renewables to 
account for half the world's energy 
supply by2050. "It's possible that 
nuclear will have only aminor role, 
but that prospect didn't even figure 
atthismeeting," Beckobserved. 

Other experts said the lack ofbal- 
ance was caused bytheinclusive, 
consensual process adopted in draft¬ 


ing the issue papers, 
one technology against another. 
Quipped oneEuropean issue paper 
author, "if there is a working group 
of five people with someone from 
AECL and one Indian on it, you are 
going to get a forecast that 
a third of world's reactors 
by 2050 will be PHWRs 
and a t h i r d of the fuel 
burned will be thorium." 

Inresponse toaquery 
after his paper projecting 
1,000 new power reactors, 

Meneley explained that the 
authors did not concern 
themselves with the details 
ofrealisation. "Theworld 
will need the energy," he 
exclaimed. Mow the reac¬ 
tors get built "doesn't re¬ 
ally matter." 

According to acting Nu¬ 
clear Energy Agency's di¬ 
rector General Sam Thompson, how¬ 
ever, it is going to matter. "There can 
be no doubt that for some years to 
come, itwillbedifficult to make an 
economic case for new investment in 
nuclear generation ifthe bases for 
comparison offuelcosts are not radi¬ 
cally altered," Thompson said. 

Another observer noted that the 
forecasts presented at the symposium 
bore the heavy stamp of vendor com¬ 
panies, research and development or¬ 
ganisations, and other technology 
holders "whose basic mindset is, 
'when indoubt, go for a nuclear op¬ 
tion.’" 

"If any utility people had come to 
this meeting and had been involved 
in the paperwork," one U.S. DOE of¬ 
ficial said, "the results would have 
been more sober." 

The role of m a r k e t forces was 
barely discussed in preparation ofthe 
baseline energy scenarios for the fuel 
cycle studies. But Thompson warned 
at the outset of the symposium that 


"one characteristic of markets is that 
they tend toemphasise short-term 
rather than long-term interests. Even 
where the governments have few op¬ 
tions, they will not automatically look 
towards a long-term commitment such 


Theconsensus working group pa¬ 
per onreactor strategies forecast that 
by 2040, between 10 and 15 GW of 
fast breeder capacity will have become 
operational. Aseparate French-Japa- 
nese-Russian paper on the global fast 
reactor outlook concluded that "fast 
reactors have demonstrated satisfac¬ 
tory performance over 45 years from 
the standpoint ofreliability and safety, 
thus confirming their maturity.” How¬ 
ever, one U.S. national laboratory of¬ 
ficial commented that for units large 
enough to contribute significantly to 
futureelectricity production, "That 
statement just isn't true. Henoted that 
operation ofSuperphenix inFrance 
has been beset with bureaucratic de¬ 
lays and technical problems, while the 
timetable for the restart of Monju in 
Japan is in doubt. 

MarkHibbs 

Nucleonics Week June 19, 1997 



Nucleocrats keep insisting that 
their's is a "mature technology" 

in today's competitive world 

"As soon as you say your 
technobgy is mature, 
you 're in the first stage of 
dying " 


as a nuclear plant as a solution." 
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Fly Now! Pay Throughout Your Life 


On May 2 the passenger flight KL 129 
ofRoyalDutch Airlines (KLM)trans¬ 
ported apackage ofradioactive medi¬ 
cal equipment that was not checked 
sufficiently forradiation. Since Feb¬ 
ruary the producer oftheTechnetium- 
99diagnostic source, Malinckrodt 
Medical inTheNetherlands, had 
worked with defective radiation moni¬ 
tors. Royal Dutch Airlines was re¬ 
proached that it transported the source 
unchecked, did not inform authorities 


The Bomb Under 
Your Seat 

The flight in question was a short hop 
from Amsterdam toLondon. Whatabout 
the long intercontinental flights lasting 
eight hours or more. Apackage emit ting 
radioactivity allowed under the rules 
could still make you into aninvoluntary 
nuclear worker! Whom do the rules pro¬ 
tect' 7 Themanufacturers and the airline 
would both claim that they were "well 
within internationally accepted standards" 
and anyway you were s u bj e c t to much 
greater risk just crossing the street. There 
is also the question of the safety of the 
airline crews and airport package han¬ 
dling staff. These things can be sitting un¬ 
claimed formonths dousing unsuspect¬ 
ing staff with their deadly rays. 


and failed to inform the 115 passen¬ 
gers. During judicial investigations 
into the incident, KLM announced it 
would nolonger transport radioactive 
material inpassenger flights. 

The Observer of June 22 uncovered 
the story. According to international 
transportation rules, the outside radia¬ 
tion limits of a package may not ex¬ 
ceed 200 millirems an hour. The high 
levels on the Technetium-99 source 


were discovered after some weeks by 
aHeathrow airport (UK) employee. 
Radiation levels were more than 1000 
millirems anhour. Malinckrodt Medi¬ 
cal said there wascontamination of 
radioactivity outside the lead container 
on a needle on top of it. This should 
have been checked atthe Malinckrodt 
factory but remained uncovered due to 
adefective radiation monitor. Since 
February, employees found strange 
results fromthe equipment butnore- 
medial measures weretaken. Ac¬ 
cording toofficials, apassenger 
right above the package could have 
received about 150millirems ofra- 
diation during the flight. 'Accept¬ 
able' radiation dose forthe general 
public is 100 millirem a year. 

After the publication by the Ob¬ 
server several authorities startedin- 
vestigations. According to the 
Dutch Traffic Inspection (RVI) 
both KLM and Malinckrodt vio¬ 
lated the law regarding transporta¬ 
tion of dangerous goods. KLM was 
especially reproached fornot in¬ 
forming government authorities af¬ 
ter the discovery at Heathrow. They 
were only informed by B r i t i s h au- 
thorities on May 23. RVI passed the 
case to the office of p u b 1 i c prosecu¬ 
tor forprosecution. KLMfearsa 
suspended withdrawal ofpermis- 
sion to transport radioactive goods 
aspenalty. Some passengers started 
acasetogetfinancial compensation 
forfuture health consequences. 

On June 27 another package from 
Malinckrodt was found at the Schiphol 
airport with radiation levels higher 
than permitted. The package was not 
put on a plane as it arrived too late. It 
was sent back to Malinckrodt. After 
this new incident, KLM announced it 
would also stop transporting radioac¬ 
tive materials incargoplanes during 
further investigations. Authorities 
withdrew the transport license of 
Malinckrodt for a few days. On June 
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Letterbox 


Coutin u e d from page 2 

However, Minatom, the Russian 
Ministry of nuclear power is planning 
the constr u ctio n of ten new reactors 
by 2005. Russia is even trying to at¬ 
tract foreign i n vest m e n t in the reat- 
tor projects. The Russians admit that 
unless they improve the industry, a 
decade from now, the nuclear indus¬ 
try would be in a poor shape. More 
orders and more money is what is re¬ 
quired. Thenuclear scientists are 
happy that there are still countries like 
India and China and some other third 
world countries which need huge 
power and are willing to place order 
for nuclear reactors. 

And these are the guys who are sup¬ 
posed tobeproviding finances forthe 
Koodankulam reactors! 

1 am also curious about the exact 
cost oftheproject -the numbers re¬ 
ported in the Indian media vary from 
Rs 14000 crores toRs 17000 crores, a 
variation of about 20% and when con¬ 
sidering projects ofthismagnitude, 
this can be significant. Not that one 
takes these official numbers too seri¬ 
ously, given the track record of delays 
and over-runs of other reactor con¬ 
structions. And, one expects that these 
numbers don't take into account other 
costs - for example, the cost of train¬ 
ing Indian scientists, asmentioned by 
the Secretary of the AEC. I look for¬ 
ward to future issues ofAnumukti. 

M. V. Ramana MIT Cambridge, 
Massachusetts USA 


50the license was renewed, adding 
more safety requirements. However, 

KL M still refuses to send packages 
ftomMalinckrodt while the investiga- 
tions are still going on. 

Sources: WISE Communique 475 
Contact: Laka Foundation, 
Kctelhuisplein 43, N L -1 0 5 4 RD 
Amsterdam e-mail: 
laka @ laka. antenna, nl 



Fast Breeder Reactors: The Dream Gone Sour 


Nuclear energy is a dream which over 
time turned into anightmare. Nothing 
illustrates this better than the sorry 
saga of the breeder. 

Nucleocrats havealways claimed 
that nuclear energy is aninexhaustible 
source of power for the future. At the 
bottom of those large multi-coloured 
glossy posters are some astronomical 
numbers sure to dazzle the lay public. 

One kilogram of uranium gives energy 
equivalent to two million kilograms of 
coal! And so on and so forth... That is 
the dream of the fast breeder. 

99.27 %ofthe naturally occurring 
uranium consists of the isotope ura- 
nium-238 which isnon-fissile. Only 
0.72 %ofnaturally found uranium 
consists ofthefissile uranium- 235. 
Thus most of the uranium recovered 
after so much trouble ofmining and 
milling is of no direct use in the pro¬ 
duction of electricity. Its only use is 
inmaking bullets and armour pierc¬ 
ing shells which vaporise onimpact 
and cause untold misery not only on 
the enemy but also one's own troops 
whomight inhale the resultant dust. 

H owever, the breeder is an arrange¬ 
ment where this non-fissile uranium 
238 can beconverted intoplutonium 
which is again fissile and thus can be 
used in producing electricity or mak¬ 
ing bombs. A proper arrangement can 
lead to a s i t u a t i o n where the reactor 
produces (breeds) more fuel than it 
consumes. The fast in fast breeder re¬ 
fers to the speed oftheneutrons which 
cause the fission tooccur. Innormal 
(thermal) reactors, neutrons need to be 
slowed down (moderated) in order for 
the chain reaction to proceed. The fast 
has nothing to do with the speed of 
breeding which is in fact quite slow. 

Once the plutonium has been pro- 
d u c e d in a reactor it needs to be sepa- 
rated from the rest of the spent fuel 
junk inareprocessing plant. Thus, the 
viability ofa nuclear electricity pro¬ 
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gramme based on breeders, depends 
not only upon the amount of breeding 
in the reactor but also on the efficiency 
of reprocessing. 

From the beginning the very ration¬ 
ale of the Indian nuclear programme 
has been asuccessful breeder. This is 
because despite a lot of exploratory ef¬ 
forts, the country's uranium reserves 
are small and of very poor quality. 
Whereas, India has the world's larg¬ 
est deposits of thorium. Thorium just 
like uranium-238 is by itself not fis¬ 
sile but can be converted to fissile ura- 
nium-233 underintense bombardment 
by neutrons in a fast breeder. Thus for 
the Indian nuclear programme to be of 
any relevance to meet the country's 
electricity needs, success of fast breed¬ 
ers and reprocessing technology is a 
prerequisite. 

In the early days of the nuclear 
dream all nuclear establishments all 
over the world were of one mind re- 
garding the course to follow. All roads 
led to the breeder. 

However, with passage of time and 
wisdom having dawned through expe¬ 
rience, many countries decided to opt 
out of the breeder. The reasons for this 
bout of revisionism were the follow¬ 
ing: 

■ Unlike inlndia uranium in 
other parts of the world turned 
out on further exploration to be 
far more plentiful than early 
fears had indicated. Thus, fears 
regarding shortages of supply of 
uranium receded further and 
further. 

■ This had adverse effect on the 
economics of the fast breeders 
since their economic viability 
was postulated on high uranium 
prices. The cost of electricity 
produced in fast breeders turned 
out to be three times more 
expensive than the already 


costly nuclear electricity. Ina 
competitive world breeders 
became an idea with an ever 
more distant bright future. 

■ While small laboratory scale 
plants were successful in opera¬ 
tion, scaling them up to large 
industrial scale units proved to 
be far more difficult than 
envisaged. The history ofthe 
Superphenix, the first of such 
efforts is a vi vid demonstration 
of the old axiom of there being 
many a slip between the cup and 
the lip. 

While plutonium isproduced in 
both thermal and fast breeder reactors, 
its quality isvastly different. Fast 
breeders produce weapons grade plu- 
t o n i u m (in fact this fact was the very 
source oftheir attraction tocountries 
where the "peaceful" atom did not 
mindprancing about inawardance). 
Butinother countries especially those 
like the US which had huge quantities 
of weapons grade p 1 u t o n i u m already 
accumulated, the easy route to such 
plutonium by others was viewed with 
suspicion and weapon proliferation 
concerns became paramount. 

As the dream started fading, only 
two countries with an obsessive con¬ 
cern regarding security of fuel supply 
still stuck to it, France and Japan. The 
French decision after Herculean ef¬ 
forts to throw in the towel leaves Ja¬ 
pan alone as acountry with serious 
plans for future FBR construction. The 
Japanese breeder record is also noth¬ 
ing to write home about as well. The 
300-MW demonstration breeder 
Monju was closed after a sodium fire 
in December 1995 and has been dor¬ 
mant ever since. Once the cornerstone 
ofthe Japanese nuclear program, 
Monju is now symbolic ofaJapanese 
nuclear identity crisis. 
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Thatleaves the field wide open with only Russia and India still 
abiding by the old faith. Although Indian nuclear programme can't 
do without the breeder nobody in the world considers India to be a 
serious player since the Indian nuclear establishment has not shown 
anyinitiative to do anything truly innovative during the last almost 
fifty years of its existence. Also it's record in running a small 14 
MW Fast Breeder Test Reactor (See adjoining article) has been any¬ 
thing but inspiring. There is also Kazakhstan which has a 150 MW 
breederinoperation since 1973, but then Kazakhstan's technologi- 
calprowess are in a class even more exalted than that of India. 


The position of Russia is different from all the rest. First, they 
have large supplies ofotherfuels and are not really dependent on 
breeder. They have demonstrated undoubted technological skills. 

However, their record regarding nuclear technology has been truly 
world shattering with names like Chernobyl and Kyshtym and Techa 
river etched on for ever. But luc kily they have no money to pursue 
this or any other dream. May be their dream is that if they show 
enough interest and some progress, others would pay them not to 
pursue this dream. 

Surendra Gadekar 

Sources: Based on material from WISE News Communique 475 


Fast Breeders Presently in Operation 


COUNTRY 

NAME 

POWER (MW) 

START-UP 

India 

FBTR 

14 

1985 

Kazakhstan 

BN-350 

150 

1973 1 

Russia 

Bjelojarsk 3 

600 

1981 

France* 

Ph e n i x 

250 

1974 

Japan* 

M o n j u 

300 

1995 


* Status uncertain: not closed, not functioning 


I Fast Breeders Permanently Shutdown 


started 

Closed 

NAME 

POWER (MW) 

COUNTRY 


1949 

1952 

Clementine 

USA 0,025 th 


1956 

1957 

BR-2 

RUSSIA 

0,1 

1954 

1959 

BR-5 

RUSSIA 


1951 

1963 

EBR-1 

USA 


1961 

1965 

Lampre 

USA 1th 


1966 

1972 

Fermi-1 

USA 66 


1969 

1972 

sefor 

USA 20 th 


1962 

1977 

DFR 

UK 


1975 

1994 

PFR 

UK 


1967 

1982 

Rapsodie 

France 40 th 


never 

1983 

Clinch River 

USA 280 


1988 

1988 

PEC 

ITALY 

120 

1977 

1988 

KNK 11 

Germany 20/100th 


never 

1991 

Kalkar 

Germany 346 


1965 

1995 

EBR 2 

USA 20 


1985 

1997 

Superphenix 

FRANCE 1240 



th stands for thermal output which is usually one fourth 


of the electrical output 


FBTR: Designedly 14 MW finally joins the 
qrid after 12years at 1 MW (Applause) 

X ndia V fist Fast Breeder Test Reactor (FBTR) 
at Kalpakkam is operating at a slightly higher 
output than previously, but the unit is not 
breeding and has juststarted producing electricity, 
joining the grid at a rated output of IM We. 

A single spent Fuel subassembly has been re¬ 
moved from the first core and subjected to post¬ 
irradiation tests inhot cells, officials said. The ir¬ 
radiated subassembly, and two more still in the 
core, will be reprocessed when a pilot chemical 
separation line for FBTR fuelisoperating, antici¬ 
pated in 1999. 

FBTR is designed to run at an output of 42.5 
MW(thermal), and now operating at 12.5 MWt, 
officials said. After years of del ays, the unit went 
critical in 1985 but, as of 1993, never operated ala 
power level above 10 MWt (NW, 13 May 93,17). 
Officials said last month that the breeding ratio of 
FBTR is less than one, and that the reactor is not 
producing electricity. 

According tolndian officials, the Department 
of Atomic Energy (DAE) and the Indira Gandhi 
Centre for Atomic ResearchinKalpakkam, which 
operates FBTR, are constructing apilot facility to 
reprocess some spent fuel from the reactor. Offi¬ 
cials said they anticipated that, provided financing 
is forthcoming, the breeder fuel reprocessing line 
may be finished in 1999. The officials said the pi¬ 
lot plant isbeing built adjacent toacompleted com¬ 
mercial spent fuel reprocessing plant for PHWR 
fuel at Kalpakkam, and that the two plants may 
share some common facilities. Equipment for the 
breeder fuel reprocessing line is designed and built 
in India, these sources said; materials and mechani¬ 
cal testing has revealed no apparent problems. 

The design throughput of the pilot breeder fuel 
reprocessing line will be "very small," one official 
stressed, since the purpose of the project is to dem¬ 
onstrate the technology by reprocessing a handful 
of FBTR subassemblies. The DAE plans to build a 
larger reprocessing facility to accompany a 500- 
MW fast breeder which is still on the drawing 
board. By the time the pilot reprocessing line for 
FBTR is ready to operate, they said, it is antici¬ 
pated that atleast two more irr adi ated 
subassemblies, in the reactor's first core after 12 
years of operation, will be removed. 

Mark Hibbs, Nucleonics Week July 10. 1997, 


December 1996/ January 1997 


9 





Ashes To Ashes, Dust To Dust 


SUPERPHEN1X Dies A Premature But Well Deserved Death 


Superphenix, the first commercial and 
largest Fast Breeder Reactor in the 
world, will be closed this year and not 
in 2020 as originally planned. The new 
Socialist Prime Minister Jospin an¬ 
nounced the closure onJune]9. 
Dominique Voynet, the new minister 
ofenvironment, from the Green Party, 
confirmed the government's decision 
to shut it down. Thegovernment will 
take six months to workout the tech¬ 
nical details of the closure andtodis- 
cuss it with its foreign partners. 

Thesorry history of the 
Superphenix plant began in 1974 with 
the founding ofNERSA, the European 
Nuclear Society forFastBreeders. 
Partners were: the French EdF with 
51%; the Italian ENEL, 33% and the 
SBK consortium, 16% (made up by the 
German RWE, the Belgian Electrabel 
and the Dutch SEP). Its starting capi¬ 
tal was French Francs (FFr) 6billion. 
Construction oftheSuperphenix 
started in 1975. It went into operation 
in 1986, but wasplagued by many ac¬ 
cidents and unusual incidents and only 
operated anequivalent of9months 
(278 days) full-power during the 
whole 11 years. June 19,1997 the day 
when its colsure was announced 
marked the 4000th day of shutdown. 

In 1994, after a variety of problems 
which continued to plague the plant it 
was decided to refashion the 
Superphenix from a breeder into a 
burner of plutonium. Instead of being 
primarily aproducer ofelectricity it 
acquired a new role as a research tool. 

On September 15, 1995, the foreign 
partners agreed to remain in NERSA 
and carry their share ofthe operating 
costs until December 31, 2000, in ex¬ 
change for electricity deliveries from 
the reactor. EdF agreed to pay for the 
research program. 
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Superphenix was closed temporar¬ 
ily on December 24, 1996, for repair, 
maintenance and reconstruction and it 
was planned for restart in June 1997. 

It lost its license in February 1997 (see 
"Upsurge ofRevisionism Regarding 
the French Nuclear Success in 
Anumukti Volume lONumber l)and 
would technically not be ready for re¬ 
start until this fall. The former gov¬ 
ernment intended to give it a new li¬ 
cense without anewpublic inquiry, 
but theelections came in between. 

Superphenix employs 700persons 
besides indirectly supporting another 
2500 jobs around a 30 km radius of 
the plant. NERSA pays FFr 127 mil¬ 
lion in salaries and contributes FFr 100 
million inlocaltaxes. Nearly 2000 
people gathered to protest the plans of 
the new government toclosethe 
Superphenix . 

There is some uncertainty on how 
much the shut down will cost. Some 
estimates put total costs of the 
Superphenix up till the year 2000 at 
FFr60billion (US$10 billion). Astudy 
by the Ministry of Economy calculates 
the direct costs ofclosure at FFr 20.4 
billion: 8.9 billion for paying the 
debts; 3billion forclosing it; 3billion 
forreprocessing the spent fuel, and 5 
billion fordismantling. Theearlyclo¬ 
sure this year instead of 2020 will add 
about another FFr 6 billion. The clo¬ 
sure will cost EdF, as operator of the 
plant, several billions. The foreign 
partners will getcompensation forthe 
guaranteed deliveries ofelectricity 
through 2000 and could ask for com¬ 
pensation to recover damages for the 
early closure. A plan for 
decommissioning, job conversion and 
a new economic plan for the region has 
to be worked out. 


There is strong opposition to the 
idea of the shut down among support¬ 
ers of the plant. These include the en¬ 
ergy branch of the CGT trade union, 
closely linked with the Communist 
Party, which isapartner intheruling 
coalition. They warned that "no deci¬ 
sion onclosing Superphenix" can be 
taken without "atrue democratic de¬ 
bate on the country's energy policy". 

The CGThas always strongly sup¬ 
ported the breeder program. But now 
it is more concerned with the broader 
issues of employment and wages in the 
region and will not block the closure. 

Besides, according toLeMonde, dis¬ 
mantling will double the employment 
atMalville forthe coming five to six 
years. 

Europeans Against Superphenix, a 
confederation of250environmental 
and anti-nuclear groups, asked Minis¬ 
ter Voynet on June 6, 1997, to "put an 
end to the biggest failure ofthe French 
nuclear power industry." Theycel- 
e b r a t e d the decision to close 
Superphenix asahistoric victory af¬ 
ter more than 20 years ofactions. The 
closure ofthe Superphenix means that 
the French breeder, plutonium recycle 
and actinide burning programs have all 
tobereviewed. It has still to be seen 
whether the plans from the new gov¬ 
ernment for a 10 year moratorium for 
MOXproduction and use and areview 
of the reprocessing plant at La Hague, 
as laid down in the French Green/So- 
cialist agreement of this spring, will 
be realised. If so, the complete French 
nuclear back-end policy has to be re¬ 
vised. 

Source WISE News Communique 475 
Europeans against Superphenix, 
9, rue Dumenge, 69004 Lvon, 

France 
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ASKING NUCLEAR QUESTIONS 


I nasurvey ofpublic opinion by 
Gallup Pakistan, whenasked "in 
your view should Pakistan build 
or not build nuclear weapons", more 
than 80% said yes, Pakistan should 
build nuclear weapons. This over¬ 
whelming support fcrhaving nuclear 
weapons goes hand in hand with a 
widespread fear. Two-thirds of those 
interviewed expressed fears that war 
with India may soon break out, and 
more than half thought that this war 
would beanuclear war. All this comes 
as no real surprise. For most people 
these questions were asked as if they 
had no connections and no c on s e - 
quences. They answered them, on the 
basis on an idea, perhaps no more than 
afeeling, that nuclear weapons would 
somehow protect them. 

It would be worth going to each of 
the 1,000 households whoseopinions 
weresought andasking them if they 
knew what a nuclear weapon was. Did 
they know what it would do if it ex- 
ploded? Did they understand the way 
in which it was supposed to be a de¬ 
fence? Had they any idea about why 
in the Cold War between the US and 
USSR both sides had tens ofthousands 
of nuclear weapons and yet still felt 
unsafe? 

Did this 80 per cent, and more, who 
want the bombever think about the 
possibility that having nuclear weap¬ 
ons might actually make war more 
likely 0 

Nuclear weapons raise the stakes in 
conflicts between states. This is sup¬ 
posed to be their job. It is the mecha¬ 
nism through which they create deter¬ 
rence. It is the threat of escalating a 
conflict to a nuclear level, a level of 
such destructiveness that war becomes 
unthinkable, that is meant to stop war 
starting in the first place. But this so- 
lution to the question of whether to go 
to war or not only makes sense in a 
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world ofrational calculation, ofstates 
knowing whaltheir interests are, and 
being able tojudge themprecisely. 
Real states are not rational, they have 
other interests than war and peace, and 
nuclear weapons increase the space 
that states have forpursuing these in¬ 
terests. 

What nuclear weapons do in this 
situation can be seen from the Cuban 
example. Tothe Russians, Cuba was 
theirs, ideologically. TheCuban peo¬ 
ple had fought arevolutionary war 
against atyrannical government, a 
government backed bytheUnited 
States ofAmerica. Therevolution had 
been the choice the Cubans had made. 

For the Americans, Cuba was theirs 
byvirtue ofhistory and geography. It 
had been anAmerican backyard.. 
World War III, a real war to end all 
wars, perhaps even the end of the hu¬ 
man race, could have started because 
the Soviets wanted todeploy nuclear 
weapons in Cuba, tocounter the 
American nuclear weapons in coun¬ 
tries bordering the Soviet Union. Ifthe 
Soviets hadn't made a fuss about the 
American weapons, whyshould the 
US make a fuss about Soviet weapons? 

TheSoviets had miscalculated. The 
US did make a fuss. They demanded 
the Soviets withdraw. Then it became 
amatter of Sovietand American pride. 
Thedeadly combination ofnuclear 
weapons, ballistic missiles and atiny 
island in the middle of the nowhere 
that both sides felt belonged to them, 
but was not actually vital to either of 
them. And it was the nuclear weapons 
that mattered. Without nuclear weap¬ 
ons, the Russians in Cuba posed no 
threat to the US. With nuclear weap¬ 
ons, the threat was taken to be mortal. 

India and Pakistan both have nu¬ 
clear weapons of sorts and they also 
have their Cuba. It is called Kashmir. 


The si mi lari ties may not be exact but 
they are significant nonetheless. The 
interests clash and the battle is fought 
out behind the shelter ofthe belief that 
there will not be areal war. The In¬ 
dian state seems prepared to go to any 
lengths to keep Kashmir. Thenumber 
of troops deployed there and the bru¬ 
tality that they are prepared to use are 
clear indicators ofthat. Pakistan, shel¬ 
tering behind its nuclear weapons, has 
become determined to use Kashmirto 
even old scores. 

It is not surprising then that most 
of the 80% or so of P a k i s t a n i s who 
want the Bomb also fear India. And 
sothey should. The two areconnected. 
Neither side may want to go to war but 
asrecent events have shown things 
quickly get out of hand. A rocket at¬ 
tack led to morecasualties than ex¬ 
pected. It exploded into several days 
of shelling across the border but then 
thesituation calmed. Suppose it 
hadn't. Suppose that the casualties had 
mounted, and Indian helicopters pa¬ 
trolling the Line of Control had been 
shot down. Suppose.. .It is easy to write 
such scenarios. How far out of hand 
they get can be judged fromanlndian 
opinion poll carried out last year, 
thirty-three percent of the people ques¬ 
tioned said India would bejustified in 
using nuclear weapons ifPakistan 
were about to take Kashmir. These 
were people who had thought at least 
that far. 

Like their Indian counterparts, the 
Pakistanis whoexpressed their opin¬ 
ion that the war would become nu¬ 
clear, were drawn from the group that 
thinks their country should have nu¬ 
clear weapons. These are people by 
and large, in the famous words of Gen¬ 
eral Sherman, "who have neither fired 
a shot nor heard the shrieks and groans 
of the w o u n d e d, who cry aloud for 
blood, more vengeance, more desola¬ 
tion." For those who know about war. 
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Sherman said, "war is hell." Nuclear 
war goes so far beyond Sherman's ex¬ 
perience of fighting in the American 
Civil War, that to call it hell is to un- 
derstate the horror. 

Perhaps the question should be 
asked again of the 65% ofPakistani 
people who fear war between Indi a 
and Pakistan, and the 56% who expect 
it to be nuclear war, whether they still 
want nuclear weapons but this time 
after they have been shown videos of 
Hiroshima and Nagasaki. Itwouldbe 
interesting to know how many of them 


living in Islamabad, for example, still 
think Pakistan should build nuclear 
weapons when they are told what 
would happen if there were to be a sin¬ 
gle nuclear explosion overtheir city. 

The choice of example is not with¬ 
out significance. Hiroshima, like 
Islamabad, sits at the bottom of an arc 
of hills and had about 300,000 peo¬ 
ple. A simple nuclear weapon, the kind 
that India andPakistan have, killed 
200,000 of them. To help the people 
of Islamabad, most of whom are in¬ 
volved in the business ofrunning this 


country, think about this issue in stra¬ 
tegic as well as in personal human 
terms, perhaps they should be asked: 
given that a nuclear war is more likely 
to be started by Pakistan (since it has 
a much smaller army and is likely to 
lose aconventional war), and given 
that India is likely toretaliate toanu- 
clear attack of its own, and given that 
anuclear weapon could kill two of the 
every three people in Islamabad, do 
youthink Pakistan should pursue its 
nuclear weapons programme? 

Dr. Zici Mian 


A FISSILE MATERIAL CUT-OFF TREATY 


T The spectre of nuclear weapons 
continues to haunt our world. 
AFissile Material Production 
Cut-off Convention is on the anvil. 

The aim of this treaty is to prohibit 
production of fissile material for 
weapons production. 

All nuclear weapons require fis¬ 
sionable raw material -highly en¬ 
riched uranium (HEU) crplutonium. 
Since neither of these are found in 
nature, extensive processing facilities 
are needed in order to produce these. 

Thus a natural route to cap the world's 
nuclear arsenal is to control or stop the 
production ofthese materials for use 
in weapons. Control strategies, how¬ 
ever, are complicated by the fact that 
enriched uranium and plutonium can 
also be used for non-weapons pur¬ 
poses, especially asfuelfornuclear re¬ 
actors. 

The present approach has been to 
allow the production and use of fis¬ 
sile material but to monitor (or "safe¬ 
guard") its use by verifying that it is 
not diverted to making nuclear weap¬ 
ons. This strategy is applied presently 
only to those countries that posses and 
use fissile material and that have 
signed the Nuclear Non-proliferation 
Treaty (NPT) as non-weapon states. 


HISTORY 

Aproduction cut-off was first pro¬ 
posed by USA in 1956. The USSR re¬ 
jected this proposal. In 1989, President 
Gorbachev of the Soviet Union agreed 
to a cut-off in production, but the Bush 
administration in the USA was op¬ 
posed to it. The recent interest in the 
cut-off arises from the situation that 
all the nuclear weapons powers feel 
that they have already accumulated 
enough for future needs and want to 
prevent threshold states like India and 
Pakistan from doing the same. 

The UN General Assembly passed 
resolution 48/75 which "Calls upon all 
States todemonstrate their commit¬ 
ment to the objectives ofanon-dis- 
criminatory, multilateral andinterna- 
tionally effectively verifiable treaty 
banning the production offissile ma¬ 
terial for nuclear weapons or other 
nuclear explosive devices". 

SCOPE 

A cut-off treaty would allow states 
which already have stocks of 
unsafeguarded fissile material to main¬ 
tain them outside of international safe¬ 
guards, but would allow the future pro- 
duction of fissile material only if the 
material is safeguarded. While the 
convention will be open to all coun¬ 


tries for signature, the states that have 
already signed the Nuclear Non-pro¬ 
liferation Treaty (NPT) as non-nuclear 
weapon states are already subject to 
all the provisions of a fissile cut-off. 
Thus the primary goal of the conven¬ 
tion will be to attain the signatures of 
the five declared nuclear weapon states 
(China, France, Russia, the United 
Kingdom and the United States) and 
the three undeclared states (India, Is¬ 
rael and Pakistan). 

A fissile cut-off would reduce the 
discriminatory nature of the existing 
non-proliferation regime bybeing 
equally applicable to both the nuclear 
weapon states as well as the unde¬ 
clared states. The weapons states how¬ 
ever do not want a fissile cut-off con¬ 
vention toinclude existing stocks. 
Thus even though the cut-off would 
be non-discriminatory in how it ap¬ 
plies to different countries, its effects 
on the different signatories would be 
highly discriminatory. 

IMPLICATIONS 

A production cut-off would have few 
immediate implications for the USA 
and Russia. Both countries have huge 
stocks offissile material and have al¬ 
ready stopped producing further 
amounts. In fact, their problem has 
been what to do with the huge surplus. 
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Britain is not believed to have pro¬ 
duced weapons grade uranium since 
1963, in part because it was able to 
acquire HEU from the United States. 

It is also not believed to be producing 
any plutonium currently. However 
since its military stocks of fissile ma¬ 
terial are relatively small, a production 
cut-off would place reasonably strict 
limits on the size of its future arsenal. 

France is not currently believed to 
be producing fissile material for weap¬ 
ons. However France does not make a 
clear distinction between civil and 
military materials and has reportedly 
used plutonium produced in power 
reactors to make nuclear weapons. 
Given the size ofits stockpile, acut- 
off would have little immediate impact 
on its nuclear-weapon program. 

China is reported to have stopped 
producing HEU and plutonium for 
weapons. Because there is much un¬ 
certainty about the size ofits nuclear 
arsenal and its pastproduction, the size 
of its military stockpiles is unknown 
and thus the implications ofacut-off 
are not clear. 

It is the undeclared states (India, 
Israel and Pakistan) forwhich there is 
much uncertainty in the implications 
of a cut-off. Since these are believed 
to haverelatively small stocks, acut- 
off would affect them most dramati¬ 
cally. 

VERIFICATION 

Verification is complicated by the fact 
that for many of the signatories of a 
cut-off numerous previously 
unsafeguarded facilities will continue 
to operate under a cut-off. 

The core set of f ac i 1 i t ie s targeted for 
verification wouldinclude those 
which produce or have, in the past, 
produced, HEU orplutonium for 
weapons. This could be widened to 
include operating or shut-down pluto¬ 
nium production reactors as well as 
civil nuclear facilities. The scale of a 
verification scheme that includes all 


these can be realised by noting that the 
United States alone has about 300 fa¬ 
cilities which might be subjected to 
safeguards. An even broader system 
could include measures to detect clan¬ 
destine fissile production. 

Difficulties of verification would 
be compounded in countries which 
actually wanted to hide information 
from inspectors. Some of the methods 
suggested to overcome reluctance to 
disclose information are remote sens¬ 
ing from satellites and aircrafts, envi¬ 
ronmental sampling of air, water or 
soil in the vicinity of the site and in¬ 
dependent verifications of material 
accounting data. 

There is general agreement that the 
principal verifying agent of a multi¬ 
lateral cut-off treaty should be the In¬ 
ternational Atomic EnergyAgency 
(IAEA) which already conducts such 
verification for all non-weapons sig¬ 
natories of the NPT. Moreover, the 
IAEA has significant experience ap¬ 
plying safeguards in a variety of situ¬ 
ations. This would mean an increase 
in the workload, and thus, the budget 
of the IAEA. It may also take time to 
train additional IAEA inspectors and 
otherwise prepare to fully implement 
safeguards. As a result, the convention 
could specify that the verification pro¬ 
visions be phased over a period of a 
few years, beginning with the core fa¬ 
cilities. 

CONCLUSION 

A fissile cut-off is central to the fu¬ 
ture of nuclear arms control and pro¬ 
vides the only way to cap nuclear ar¬ 
senals. This is, of course, only the first 
step, since a cut-off treaty would still 
leave states with unsafeguarded ma¬ 
terial that can be used for weapons. 
However this is a necessary first step, 
and, in view of the dangers of stock- 
piling and proliferation, it is urgent. 

Dr. M. V. Ramana 
MIT, Cambridge, USA 
(This is an edited version of an 
article which first appeared in 
Peace Magazine, Toronto) 


The Hawks Soar High 

Indian Position on the Nuclear Issue 

Prime Minister l.K.Gujral onMay31st 
said that India will not sign the fissile 
material cut-off treaty (FMCT ).Ina 
speech at the Bhabha Atomic Research 
Centre, he said, "Earlier we did not sign 
the nuclear non-proliferation Trealy(NPT) 
and the CTBT in spite of pressure by 
power blocks. Their stand on fissile mate¬ 
rial cut-off treaty will also be dealt ina 
similar manner 

A more nuanced version of the "offi¬ 
cial position" on the fissban and on other 
issues is often found at forums like the 
ConferenceonDisarmament (CD) and in¬ 
ternational conferences. For example, 
speaking at arecent conference in Wash¬ 
ington, Ambassador Prakash Shah said, 

"When we became the lead sponsors of the 
UNGeneral Assembly Resolution on 
FMCT in 1995, we had envisioned it 
within the overall context ofnuclear dis¬ 
armament. We remain convinced that if 
FMCT has any value, it has to be part and 
parcel of a negotiated, phased programme 
for the elimination ofnuclear weapons. 

So, is that the final position? 

Despite this seemingly defiant posture, 
there are some signs of flexibility. Forex- 
ample, in response to charges of inflex¬ 
ibility, Indian officials usually point out 
that the "time" in the time-bound process 
is negotiable. Amoresubstantial case of 
flexibility is to be found in the Indian po¬ 
sition on the inclusion ofexisting stocks 
into fissban negotiations. The nature of the 
Indian nuclear strategy, to the extent there 
is one, is based on ambiguity about the 
extent of their fissile material stocks. Thus, 
traditionally, together with the five nuclear 
weapon states (P-5) and Israel, India had 
argued against the inclusion of stocks in 
the proposed basic FMCT. 

On the other hand, in the domestic de¬ 
bate, the last few years have seen what 
seems to be a hardening of postures and 
an increased legitimisation of the idea that 
India should "exercise" its nuclear option, 
or be prepared to do so at short notice. 
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Drifting into Deterrence 

missile programmes, especially the 
intermediate-range Agni, is among the 
suggested preparations. Amorerecent 
public action along these lines has 
been the mo ve men t of India's short- 
range Prithvi missiles toJullundhur. 

Ever since the early sixties, sections 
ofthelndian policy-making commu¬ 
nity have advocated building anuclear 
arsenal. However, their influence has 
been relatively marginal, asevidenced 
bylndia's refusal togoovertly nuclear 
and not conducting any nuclear tests 
after 1974. The first indications ofa 
shift in the balance were seen during 
the period before and after the indefi¬ 
nite extension of the NPT in 1995. 

The arguments used by the bomb 
lobby have been broadly the follow¬ 
ing: 

■ Nuclear disarmament is just a 
pipe dream; India's moral 
position made sense in the past 
whenlndia's nuclear capabilities 
were more limited. Nuclear 
weapons are here to stay and 
hence India should go about 
building its own nuclear arsenal. 

■ The fissban, like the CTBT, is 

a continuation of the hegemony 
of the P-5, and, as with the 
CTBT, India should oppose this 
treaty. 

■ The fissban does not reduce 
security threats to India in any 
way, but constrains India's 
responses and its nuclear option 
significantly. 

■ The verification of the 
fissban, unlike the CTBT, would 
involve intrusive safeguards at 
indigenously-construe ted 
nuclear reactors and other 
facilities. 

It appears that with each round of 
negotiations ininternational nuclear 
arms control the Indian bomb lobby 
has become more powerful. For the 
hawks, the rationale for the linkage 


between a time-bound nuclear disar¬ 
mament process and the fissban or the 
CTBT is two-fold. First, it buys time 
so that the internal debates can be 
fought out and some consensus for 
further nuclear weapons development 
reached. The second rationale is that 
this linkage is needed to gain c r e d i b i 1 - 
ity among the majority of India's ur¬ 
ban elite who support India's official 
position that India should keepitsop- 
t i o n s open only as long as the other 
states are not willing to give up their 
arsenals. Indeed, there is still over¬ 
whelm ing support forlndia being part 
of global nuclear disarmament. Are- 
centpoll conducted by the Kroclnsti- 
tute and the Fourth Freedom Forum, 
found that 83% of those polled sup¬ 
ported an international agreement for 
the elimination of all nuclear weapons. 

In addition to the public postures 
of the government officials, there is 
another point ofview that is expressed 
behind closed doors. While the cre¬ 
scendo about fissban has been build¬ 
ing up in the Indian media, several 
Indian policy-makers have beenqui- 
etlytalking, informally, about trying 
to make a deal with the Uni ted States 
about thenuclear question. Accord¬ 
ing to these people, India would be 
quite willing to sign the fissban -but 
foraprice. Whatexactly theprice is 
has never beenstated explicitly, but 
most of the proposals focus around 
nuclear and space technology. 

This reflects the view that through 
its a c t i o n s at the CTBT negotiations, 
India hasproved capable ofplaying 
hard ball with the great powers, and 
the time has now come for the West, 
especially the United States, to recog¬ 
nise that India is a trustworthy nuclear 
state whose regional interests need to 
be accommodated. It is suggested that 
in return for this acceptance, India is 
prepared to a b i d e by some limitations 
on its nuclear programs - not due to 
arm-twisting by the P-5, but because 
it is a responsible player. As in the case 
of the P-5 who, after having developed 
the requisite capabilities, embraced 


arms control as an extension of their 
security policies, India, in the view of 
the hawks, may be beginning to see 
itself as "arriving," if not as having 
"arrived," and so maybe considering 
armscontrol negotiations in this new 
light. However, the price the hawks 
would like toextract foranylndian 
participation in the international arms 
control process is a greater legitimi- 
sation of the Indian nuclear and mis¬ 
sile prowess and bargains that would 
enhance the technical capabilities and 
domestic position of thenuclear and 
space departments. 

In all these debates, the voices of 
the doves are seldom heard. Oneofthe 
important reasons fortheir getting 
marginalised isthecontinued resist¬ 
ance of the P-5 to even consider a 
time-bound disarmament process. 

Like any other state where no sin¬ 
gle group has amo nopoly on national 
policy-making, what India will do at 
the fissban negotiations or elsewhere 
isdetermined bydomestic politics and 
the influence of different groups 
within the country. With the hawks 
on the rise, in part due to the policies 
of the P-5, in order that there be some 
positive developments, there isaspe- 
cial responsibility for the P-5. They 
have to dramatically reduce the sizes 
oftheir nuclear arsenals, along with 
adopting other measures that de-em- 
phasise the role ofnuclear weapons, 
such as de-mating warheads from mis¬ 
siles. 

Dr. M. V. Ramana 
MIT ’ Cambridge, USA 
(This is an edited version of an 
article which first appeared in 
INESAP Journal) 



14 


Anumukti volume 10 Number 3 



Costs Blast Off On Underground Tests 


Theprice of apair of controversial 
underground nuclear blasts has more 
than doubled overoriginal estimates, 
according toinformation supplied on 
June 30 by the US Department of En¬ 
ergy (DOE). Both tests - the first was 
held July 2 -are to be conducted at 
the Nevada Test Site near Las Vegas 
by the nation's nuclear weapons labs. 
Top-ranking DOE and lab officials 
have repeatedly estimated the cost of 
the so-called subcritical experiments 
at$15 million to$20million each. The 
tests are designed to shockradioactive 
plutonium with ahigh-explosive deto¬ 
nation without producing anuclear 
chain reaction. But the DOE, which 
funds the labs, revealed testprepara- 
t i o n s have already cost between $77- 
$100 million without any tests taking 
place. 

Thefirst blast, code-named Re¬ 
bound, occurred more than a year af¬ 
ter its original planned date. The DOE 
has said it delayed the tests to finish 
an analysis offuture uses for the test 
site. But critics claim the DOE held 
offtoavoid complicating negotiations 
underway last summer concerning a 
global ban on full-scale nuclear tests, 
the CTBT. 

"Thefirst tests are significantly 
more expensive than weexpected, 
largely due to the increased time line," 
said DOE spokeswoman Carmen 
MacDougall. The DOE is asking for 
another $70 million for fiscal 1998, 
which begins October 1, 1997, but a 
bill approved by the House last week 
forbids it from spending more on the 
experiments until DOE Secretary Pena 
submits a written reportdetailing 1996 
and 1997 expenditures. MacDougall 
also blamed the high start-up costs to 
doing something new. The cost per test 
is expected to come down if the labs 
are allowed to conduct a series of 
blasts, asoriginally planned. 


Paying so much for the tests is "gro¬ 
tesque-, said Christopher Paine of the 
Natural Resources Defense Council 
(NRDC) in Washington. NRDC is the 
leading environmental groupinalaw- 
suit filed in May 1997 that challenges 
the subcritical tests, among other DOE 
nuclear weapons programs collec¬ 
tively known as stockpile stewardship 
and management. "As a taxpayer, I'm 
outraged," said Livermore activist 
Marylia Kelley, president oflri-Val- 
leyCitizens Against aRadioactive 
Environment, another plaintiff in the 
suit. The two subcritical tests are part 
of the DOE's 10-year $40-billion nu¬ 
clear weapons program. Preparations 
are moving ahead forLawrence 
Livermore Laboratory to conduct the 
second test this fall, before the new 
fiscal yearbegins, but no date has been 
set. 

Actions 

On the day of the first test, July 2, 
many actions were held. We will men¬ 
tion two of them. Three members of 
the Alliance of Atomic Veterans pen- 
etrated the DOE's security system. 

They went 40 miles (65 km) into the 
test site bymountaun bike to the Low- 
Yield Nuclear Experiment Research 
(LYNER) Facility, hidunder atrailer 
and waited for the count-down. 
Shortly after they were sighted and 
arrested. The action proved that -deep 
penetration- ofavitalmilitary instal¬ 
lation ispossible. Abusload of50 
members of the international press 
heading into the Nevada test site was 
blocked by activists at the entrance of 
the test site. Three women dove under 
the bus andlocked themselves with 
chains. Thechains were cut and the 
women were removed by force and 
arrested. Four people blocking the bus 
were also arrested. All were fined. The 
actions got international and local 
media attention. 

Contact: Tri-Valley CAREs, 5720 
East Ave. #116, Livermore, CA 
94550 USA. 


Can Alang Be Far 
Behind? 

There is a ship-breaking yard at 
Gadani in Baluchistan. Its coun¬ 
terpart in India is Alang near 
Bhavnagar on the coast of 
Gujarat. The folio wing report 
regarding the shocking goings- 
on at Gadani is a reminder to 
activists to investigate Alang as 
well 

T he Baluchistan High Court set 
up a seven member expert com 
mittee June 4toinvestigate 
charges that radioactive waste and 
other hazardous materials were being 
dumped near the coast of Gadani 
where a ship salvage industry is flour¬ 
ishing. Press reports say old ships 
brought to G ad an i for scrap carry haz¬ 
ardous material, which isdumpedin 
Pakistan's territorial waters before the 
ship istaken ashore forsalvage. Aciti- 
zen petitioned the court to probe press 
reports that an ageing Japan registered 
shipbought byaPakistani salvage 
firm had dumped 150 drums of 
radwaste last month. Pakistan has a 
750 kilometre coastline and multina¬ 
tional companies have explored using 
some marshy wastelands for storage of 
hazardous waste. There have been fre¬ 
quent reports of the salvage industry 
dumping hazardous materials near 
Gadani, knownasaship "graveyard." 
Nucleonics Week June 19, 1997 

Stop Atomic Insanity 
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Solution Number 
23 To The 
Nuclear Waste 
Problem 

Land Is Sprayed With 
Radioactive Fertiliser 

Auranium-processing plant is 
disposing oflow-level radioac¬ 
tive waste by spraying it on 
9,000 acres of company-owned 
grazing land. Three and a half 
years after the shutdown of the 
Sequoyah Fuels Uranium 
Processing facility, workers are 
still sprinkling its waste, di¬ 
luted by rain, ffomaholding 
pond atthe rate of lOmillion 
gallons a year. 

The 'fertiliser' iscalled 
Ra ffin ate and is registered with 
the Oklahoma Department of 
Agriculture. State andfederal 
officials approved the fertiliser 
plan in 1986. Raffinate, the 
main waste from a solvent used 
toextract uranium fornuclear- 
plant fuel, is slightly radioac¬ 
tive and contains 18 heavy met¬ 
als. "We were screaming our 
heads off when all this was hap¬ 
pening," says Kathy Carter- 
White, an attorney representing 
residents of the area. "But it 
was just like the powers-that- 
be were going forward. We 
just felt violated by what hap¬ 
pened because the land will 
never recover." 

John Ellis, Sequoyah Fuels 
president, said the company is 
piping the material to75 acies 
ofBermuda grass where as 
many as400cattle graze. 

Some people blame the ferti¬ 
liser for such mutations as a 
nine-legged frog and a two¬ 
nosed cow. They also say it 
could be a factor in some of 


the 124 cases of cancer and 
birth defects counted in 
families living neartheplant. 
There's no proof, though. 
"It's hard to separate out 
what damage came from the 
chimneys at Sequoyah Fu¬ 
els and what was from the 
pallets on the ground and the 
groundwater and the land 
disposal," said Carter-White. 
"But the frog was found by 
a little boy at a country pond 
that was real close to where 
this surface application was 
taking place. The boy shot it 
and turned it over, and found 
it had legs sticking out all 
over its sternum." The big 
question is of course what 
happens with the beef of the 
c attle, or with the hay of the 
land. Alreadyin 1987 Native 
Americans foraClean Envi¬ 
ronment (NACE) claimed 
that hay was sold to Ameri¬ 
can Indians. One shipment of 
hay was accepted (unaware 
of the possible dangers) by 
the Navajo Tribal Council. 
Sources: Seattle Times, 

4 July 1997/NACE News, 
May 1987 WISE News 
Communique 476 

Contact: Nuclear Informa¬ 
tion and Resource Sendee, 
1424 16th Street NW. Suite 
404, Washington DC 
20036, US. 

E-mail: 

nirsnet@igc.apc.org; 

WWW: www.nirs.org 
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Early Morning Test Light over Nevada , 1955 


your mother slept through it ill, 

her face turned away 

like the dark side of the earth, 

wed heard 

between rancheras on the ratio 

that the ladles 

ini ike two bears 

ikat he among the stars 

above Nevada 

would fade at 3:15 as though seared 
by a false sun. 

The stove exhaled all nighy 

a trinity of the rings. You entered 

your fourth north 

of floating in the tropical, 

star-crossed water 

your mother carried under her heart 

that opens and closes 

like a butterfly. 


when the sky flared, 

our room lit up. Cobwebs 

Sparkled on the walls, and a spider 

absorbed the fight 

like a chameleon and beqan 

to inch forward the outer rings 

as if a fly trembled. 

Rooster crowed, The dog 
scratched at the door. I went outside 
hearing, the hens and thought 
weasel 

and found broken eggs, the chicks 
spongy, their eyes 
stunned and shrouded 
by thin veils of skin. 


"Don't open your eyes." 

I whispered to you when darkness 
returned, I though t of your bones 
still a white gel, I remembered the story 
of blood of blood smeared on the doorways, 
and 1 placed my hand on the balloon 
you rode in-that would slowly sink 
to your birth. 1 Said 

the old German name your mother already picked 
for you, Robert. It means brigh t fame. 


Robert Vasquez 

A tomic Ghost: Poets Respond to the Nuclear Age. 



■ LETTERBOX 


■ From The Editor's Desk 


Dear Editor, 

Last year, I worked for Friends of the 
Earth International on a safety analysis 
of the Rovno and Khmelnitsky nuclear 
power plants in the Ukraine. These 
plants are VVERI000 plants - exactly 
the same kind of plant that the Indian 
government is negotiating to constmct 
at Koodankulam. The safety analysis I 
did for these plants therefore has direct 
relevance for the Koodankulam project. 

We found that a lot of questions are 
being asked about the safety of this type 
of nuclear plant. Yet the kinds of ques¬ 
tions that are asked about the safety of 
this type of nuclear plant, though well - 
known in Europe, are not asked at all 
in India, and indeed, very little seems 
to be known at all about Russian-design 
nuclear plants, even amongst India's 
atomic establishment, which seems very 
happy to keep it that way. 

Most of the problems with 
VVER 1000 safety are actually set down 
in a book published by the IAEA, called 
the 'Issues Book'. According to the Is¬ 
sues Book, these problems are: 

• The possibility that the reactor 
pressure vessell may become 
brittle, due to the effect of 
neutrons on the steel. This would 
make it possible for it to crack 
violently open during an emer¬ 
gency, causing a major catastro¬ 
phe with very large release of 
radiation. The government needs 
to ask very detailed questions 
about steel composition, welds, 
intesity of neutron flux, etc. 

• The possibility that control • 
rods may fail to insert properly 
during an emergency, preventing 
the reactor from shutting down. 
Failure to shut down could also 


Continued on page 16 


The fall of the Gujaral government is not an occasion for regret. Being a 
jellyfish is not a good recommendation for a Prime Ministerial candidate and 
Mr. Gujarat's conduct in high office proved a great disappointment to many 
who had expected far more from him. 

There is no doubt that people in the country yearn for an honest and ac¬ 
countable government. The issue of stability is being played up as if a cor¬ 
rupt government which lasts its full course is a boon in itself. Have we for¬ 
gotten Shri Narasimha Rao's government so soon! What does honesty and 
accountability mean? It certainly does not mean that one hides behind mles 
and does nothing. It also does not mean that no mistakes can be made. As 
long as there is full transparency in the process of the government, no secret 
deals are being made for private gain, I feel certain that the people of India 
will tolerate some amount of incompetence as long as it contributes to the 
learning process. 

Shri Nabakmshna Choudhuri, who was chief minister of Orissa from 1949 
to 1957, managed to mn the government for seven years with a majority in 
vidhan sabha of only three! This was much before the days of the anti-defec¬ 
tion law. Nowadays, this fact seems to belong to Ripley's Believe It Or Not. 
Perhaps in those early days of independence the representatives of the peo¬ 
ple had not developed a "conscience" and were hence saved from having to 
defect to serve the people. 

In this Anumukti number, questions regarding these issues of accountabil¬ 
ity, transparency, democratic control keep cropping up. We learn (page 3) 
how the US government in the fifties and early sixties was so hellbent upon 
bomb production that they managed to seriously compromise the health of 
the very people the bombs were supposedly meant to protect! This massive 
assault, far more insidious and damaging in the long mn than anything the 
Soviets could have launched was possible only because the US government 
despite its cacophony regarding freedom was not accountable to its citizens. 

The great delay in publishing the results of the study makes it apparent that 
the government even today is not willing to be held accountable for its ac¬ 
tions in the nuclear field. 

On page 8 we see that the Russians too are unwilling to have the truth 
come out regarding their nuclear skeletons and the lengths they go to sup¬ 
press those who try to ferret it out. On page 15 we find the government of 
Bangladesh falling for the same old discredited arguments of the nuclear lobby. 

Amidst all this, the decision of the Indian government and the nuclear 
establishment, to open up and allow international inspection of the Kakrapar 
site (page 5) might at first sight seem like a breath of fresh air. Has the 
leopard changed its spots? Or rather, as my daughter would put it has the 
twisted tail of the dog suddenly become straight? I recently met some work¬ 
ers from Kakrapar who told me how they were being coached on what to say 
in front of the team of international inspectors from WANO. Amongst the 
topics which were totally taboo was the damage caused by floods in 1994, 
and the fact that the Emergency Core Cooling System of unit-1 has never 
worked to design specifications. No wonder when this is what we mean by 
accountability and openness, the people want to try out t new set of rulers 
every opportunity they get. 

Surendra Gadekar 
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Boom!Boom!Baby Boomers 


The years just after the second world 
war are known as the baby boom years 
since that was the time when a war 
weary generation decided to enjoy the 
fruits of peace. Recent evidence indi¬ 
cates that the name, for Americans at 
least, has a totally different and some¬ 
what sinister connotation. 

Ever since United States dropped 
the first atomic bombs on Hiroshima 
and Nagasaki in August 1945, there 
has been interest in the question of 
how the resulting gales of radiation 
and fallout affected those who sur¬ 
vived. This question is of vital inter¬ 
est not only to the Hibakusha (the 
atomic bomb survivors) but to many 
other victims of the nuclear madness 
all over the world. Even after fifty 
years the question, does nuclear fall¬ 
out cause an increase in ill-health 
among the exposed populations, still 
begs an unequivocal answer. In an age 
of the rapid advance of science, this 
uncertainty after decades of research 
on a question which affects the health 
of millions is incomprehensible, al¬ 
most criminal. 

The whole thing starts making 
sense only when we begin to examine 
the issue like any other criminal con¬ 
spiracy; start looking for motives and 
opportunity. Who profits by this state 
of confusion? Who would be liable for 
damage to health and environment if 
an unequivocal connection could be 
proved? Who has the power to "halt 
the march of science"? The answer to 
all these questions is only one. It is the 
governments of the most powerful 
nations in the world who have had 
both the opportunity and the motive. 
It is they who made the bombs and 
tested them repeatedly in the atmos¬ 
phere and underground, It is they who 
repeatedly assured their own 
populations that there was nothing to 
worry. And it is they who have stuck 
to a policy of stout denial in the face 
of mounting evidence. 


One of the major reasons that gov¬ 
ernments can get away with their lies 
has been the fact that there have been 
very few proper studies of the ex¬ 
posed. Supposedly scientific studies 
have without any basis just assumed 
that a certain region like for instance 
North Utah had negligible fallout from 
nuclear testing and hence the people 
there could be used as controls. Since 
no measurements were made or if they 
were made, they were kept under 
wraps, studies made under such mis¬ 
taken assumptions have never been 
convincing. 

Contamination in some 
areas has been so large and 
its effects so stark, that de¬ 
spite all attempts by the gov¬ 
ernment to deny any harm 
whatsoever, the people have 
just never believed the deni¬ 
als. American Ground Zero: 

The Secret Nuclear War by 
Carole Gallagher which was 
published in 1993 and has 
photographs and interviews 
of many of the victims is a 
detailed account of the life 
of ordinary people laid waste 
by the callousness of their 
own supposedly free and 
democratic government. 

To put such a long rang¬ 
ing controversy at rest, the 
US Congress in 1980 passed 
a law (Public Law 97-414), 
which in part, directed the 
Secretary of Health and Human Serv¬ 
ices to "conduct scientific research and 
prepare analyses necessary to develop 
valid and credible methods to estimate 
the thyroid doses of Iodine-131 that 
were received by individuals from 
nuclear bomb fallout (and) to develop 
valid and credible assessments of the 
exposure to Iodine-131 that the Ameri¬ 
can people received from the Nevada 
atmospheric nuclear bomb tests." 


As part of fulfilling this mandate, 
National Cancer Institute (NCI) under¬ 
took a massive study beginning in 
1980. In essence, the NCI study is the 
first time anyone has determined 
where the fallout landed and the de¬ 
gree to which people were exposed. As 
the chief investigator of the study. 
Bmce Wachholz said, "This is a cru¬ 
cial step in understanding the impact 
of the nuclear weapons tests on public 
health" 

Effects of fallout often subtle 
Researchers know that in the aftermath 


of a nuclear explosion, the gamma rays 
and neutrons that explode from an 
atomic fireball cause acute radiation 
sickness, bums, cancer, cataracts and 
some other diseases. These rays con¬ 
stitute just a small part of the fallout 
and cover a relatively limited distance 
Their impact is dramatic and often 
immediate. The major part of the fall¬ 
out is a mixture of all kinds of radio- 


Knowledge Is Not Wisdom 

The Atomic Energy Commission (AEC) learned of 
the risks of fallout and the prevalence of hot spots 
with the first atomic test. Fallout was discovered 
200 miles from the test site where "Trinity," the 
first nuclear bomb, was detonated in New Mexico 
in July 194 S. The nuclear establishment also knew 
that a Western test site would spread contamination 
across most of the country. In 1948. .well after the 
end of the Second World War, the committee 
assigned to choose a location was told by U S Air 
Force Meteorologist Col B G. Holzman that an 
East Coast site would be advisable "because the 
United States is predominantly under the influence 
of westerly winds." The committee intentionally 
chose a Western site because the weapons labs 
were nearby, which it felt would be helpful in 
"accelerating the pace of the weapons development 
program." 
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active fission products, and its effects 
can be more subtle. These radioactive 
poisons ride prevailing winds and can 
cover much of a continent. One of the 
many radioactive components of fall¬ 
out is Iodine 131, which naturally con¬ 
centrates in the human thyroid gland. 
The thyroid uses Iodine to make thy¬ 
roxin and other hormones that regu¬ 
late metabolism. The body is unable 
to distinguish between normal life¬ 
supporting Iodine and the radioactive 
poisonous Iodine. Children who do not 
get enough Iodine may not grow nor¬ 
mally orfully develop mentally. 
Adults develop goitres: enlarged, 
overworked glands stmggling to 
meet the body's demand for thy¬ 
roid hormones. 

Study became political issue 
TheNational Cancer Institute 
study was essentially complete in 
1994 and the full report is ex¬ 
pected to be more than 100,000 
pages. However, the institute 
showed some reluctance in releas¬ 
ing the results of the study. The 
study first became a political hot 
potato more than a year ago, when 
an advisory panel from the Cen¬ 
tre for Disease Control requested 
a copy and was rebuffed. Some 
members of the advisory panel subse¬ 
quently complained publicly that the 
institute was trying to suppress the 
data. "We are profoundly troubled by 
NCI's handling of this important 
study," said a letter issued by Physi¬ 
cians for Social Responsibility and the 
Military Production Network, a coali¬ 
tion of nuclear watchdog groups. "NCI 
officials have failed to release the 
material in their possession that would 
allow the public, health experts, policy 
makers and the media to begin assess¬ 
ing the impacts of these exposures." 
Tim Connor of the Energy Research 
Foundation and a member of the panel 
says, "To be sitting on this informa¬ 
tion, which shows where people are at 
risk, and to not be sharing that infor¬ 
mation with public health officials and 
others in a position ... to mitigate 
those risks 

unconscionable." 


Wachholz said it simply took research¬ 
ers a lot of time to interpret the volu¬ 
minous material, draw conclusions and 
summarise findings. 

Most scientists agree that the next 
step is to try to get a better handle on 
what connection, exists between Iodine 
131 and thyroid cancer, and many ac¬ 
tivists already are calling for studies 
of the counties identified in the NCI 
report. "The whole population ... that 
was young or in utero for that period 
through 1962 needs to be studied," 
says Arjun Makhijani of the Institute 


Lying Habits Die Hard 

Estimates of thyroid doses, first re¬ 
ported in testimony to Congress in 
1959 and still cited in 1997, range 
from 0.2 to 0.4 rad. But children 
on average actually received an es¬ 
timated cumulative dose to the thy¬ 
roid of 6 to 14 rad, and in the 24 
most heavily contaminated coun¬ 
ties, between 27 and 112 rad. 


for Energy and Environmental Re¬ 
search. "This issue is going to go on 
for a very, very long time." 

Powerful governments have a 
vested interest in not letting the tmth 
come out. Hence, it is no wonder that 
studies done so far on potential of ra¬ 
dioactive Iodine to cause health prob¬ 
lems have been both tantalising and 
frustrating in equal measure. Some re¬ 
searchers like David Becker, profes¬ 
sor of radiology at New York Hospi¬ 
tal/Comeli University Medical Centre, 
calls the association between Iodine 
131 and thyroid cancer "weak." 

The 1986 meltdown of the nuclear 
reactor in Chernobyl, presents a dra¬ 
matic and tragic picture. Here the link 
between Iodine 131 and thyroid can¬ 
cer seems obvious: More than 500 


children have come down with the dis¬ 
ease. Researchers are still trying to pin 
down the cancer-causing isotope and 
dose. However, the latest studies have 
been showing strong evidence of link 
between thyroid cancer and even fairly 
low levels of Iodine 131 exposure. A 
recent study by Elaine Ron et al. (Ra¬ 
diation Research, vol. 141, pp. 259- 
277, 1995) concludes that there is 
"convincing evidence" of increased 
thyroid cancer risk to children under 
15 years whose thyroids are exposed 
to 10 rad or more. 

The data, compiled by the Na- 
tional Cancer Institute, is the first 
to show high exposure rates outside 
Nevada and Utah. The new infor¬ 
mation is likely to set off calls for 
US federal compensation to some 
residents where the highest expo¬ 
sures are predicted. Some Utah resi¬ 
dents have already been paid by the 
government for living in high-ex- 
posure zones; this study shows that 
thousands of residents of other 
states may have received the same 
exposure. NCI officials declined to 
discuss the report or the potential 
health effects of the fallout. But the 
. highest average exposure in the hot 
spot counties — 16 rads for adults 
and up to 160 rads for children — far 
exceeds the 10-rad level at which the 
government recommends people be 
monitored by a doctor. The exposure 
rates for children are up to 10 times 
higher than the adult rate because ra¬ 
dioactive Iodine was spread largely 
through contaminated milk, and chil¬ 
dren tend to drink more milk than 
adults and their thyoroids are much 
smaller. 

Main findings 

More than a thousand nuclear tests 
were conducted by the US. Of these, 
just ninety released almost 99% of the 
total Iodine-131 entering the atmos¬ 
phere at the Nevada Test Site (NTS). 
These ninety tests released about 130 
million curies of Iodine-131, mainly in 
the years 1952,1953,1955, and 1957. 
This amount is enormous, approxi- 
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mately ten times the amount released 
from the 1986 Chernobyl accident, 
Some radioiodine was deposited eve¬ 
rywhere in the United States, with the 
highest deposits immediately down¬ 
wind of the NTS. The study shows that 
under today's federal limits, people in 
every county in the United States were 
exposed to too much Iodine 131. The 
lowest deposits were on the west coast, 
upwind of the NTS. In the eastern part 
of the country, most of the deposited 
Iodine-131 was associated with rain, 
while in the more arid west, dry depo¬ 
sition (where particles settle on the 
ground) prevailed. Because Iodine-131 
decays with an 8-day half-life, expo¬ 
sure to the released Iodine-131 oc¬ 
curred primarily during the first two 
months following a test. 

For most people, the major expo¬ 
sure route was the ingestion of cows' 
milk contaminated as the result of Io¬ 
dine- 131 deposited on pasture grasses; 
other exposure routes such as the in¬ 
halation of contaminated air and the 
ingestion of contaminated leafy veg¬ 
etables, goats' milk, cottage cheese, 
and eggs also contributed. For indi¬ 
viduals within a particular age range, 
milk consumption can vary substan¬ 
tially. For example, surveys have 
shown that 10% to 20% of children 
between ages 1 and 5 do not consume 
cows' milk. Their doses were only 
about one tenth of those received by 
children who consumed fresh cows' 
milk at average rates for their age. 
Conversely, the milk consumption of 
5% to 10% of individuals in the same 
age range was two to three times 
greater than the average and their thy¬ 
roid doses were therefore proportion¬ 
ally larger. The type of milk consumed 
also is important. It is estimated that 
at that time about 20,000 individuals 
in the U.S. population consumed 
goats' milk. Thyroid doses to those 
individuals could have been 10 to 20 
times greater than those to other resi¬ 
dents of the same county who were the 
same age and sex and drank the same 


The health of the photographic industry rated higher 
than the health of the people 

The first "Trinity" test also resulted in at feast one hot spot in Indiana, over 1,000 
miles away. One month after the test, the customers of the Eastman Kodak Com¬ 
pany complained of buying fogged X-ray film. After an investigation, a physicist 
it Eastman Kodak determined that packing material that had been made from 
corn husks at a plant in Indiana had become radioactively contaminated. He de- 
iuced that the origin of the contamination was from an atomic explosion. The 
physicisi's knowledge of the secret project was not altogether surprising the 
Kodak Company ran the Tennessee Eastman uranium processing plant at the Oak 
Ridge National Laboratory. 

Kodak also reported problems from fallout after the first test in Nevada in 
January 1951, but this time they occurred as far away as company headquarters in 
Rochester, New York. After a snowstorm, Geiger counters at the Kodak plant 
showed readings 25 times above normal. When Kodak complained and threat - 
;ned to sue, the Atomic Energy Commission agreed to give the company "ad¬ 
vance information on future tests," including "expected distribution of radioac- 
ive material in order to anticipate local contamination." 

In fact, the entire photographic film industry was warned about fallout. Through¬ 
out the atmospheric testing program, AEC officials gave the photographic indus- 
ry maps and forecasts of potential contamination, as well as expected fallout 
distributions which enabled them to purchase uncontaminated materials and take 
other protective measures. The National Association of Photographic Manufac- 
urers was also given some data on the nature of the test shots, "for their own 
information" 

But the AEC did not see fit to provide milk producers or consumers with simi¬ 
lar information, even when the significance of the milk pathway became clear 

Pat Orimeyer & Arjun Makhijani 
Bulletin of Atomic Scientists Nov/Dec 1997 


amount of cows' milk. Goats' milk 
concentrates Iodine-131 more than 
cows' milk. 

Beyond National Boundaries 
Additional cases would also occur in 
parts of Canada among children who 
were highly exposed at the time. Some 
people in northern Mexico also appear 
to have been exposed. 

Further study will be needed to ad¬ 
dress the many uncertainties about the 
effects of thyroid irradiation. This 
study should focus especially on the 
hot spots to identify those most at risk. 
However, the need to address uncer¬ 


tainties should not be occasion for de¬ 
lay in alleviation. There is ample evi¬ 
dence of risk and medical screening 
should be made available to all who 
were exposed as children 

Since atmospheric nuclear testing 
has also been conducted by four other 
nuclear powers — the former Soviet 
Union, France, Britain, and China, 
these countries also need to make pub¬ 
lic all their data on fallout, and in par¬ 
ticular on Iodine-131 releases. 

Surendra Gadekar 
Bated on Pat Ortmeyer and Arjun 
Makhijani's article in Bulletin of 
Atomic Scientists and article in 
Washington Times 
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Ramifications Of Opening Nuclear Power Reactors To International 

Inspection 


By Vijai K Nair 


he announcement by the Indian 
Government to throw open two 
nuclear reactors at Kakrapar for 
international inspections is not really 
an earth shattering policy shift that it 
is made out to be. On the contrary it is 
a feeble announcement of no conse¬ 
quence. It does not affect either the 
national nuclear technology agenda 
nor by making this 'concession' do we 
in any way decrease the antipathy of 
nuclear suppliers and thereby facili¬ 
tate the transfer of dual use technol¬ 
ogy to India. 

Status 

As of date India has 10 operating 
power reactors; and 4 power reactors 
at different stages of construction. It 
is negotiating the construction of 2 
power reactors with Russia; Besides 
it has a series of research reactors of 
which one is an operational Prototype 
Fast Breeder Reactor. Of these, only 
the units at Tarapur and Rajasthan are 
under bi-lateral safeguards adminis¬ 
tered by the International Atomic En¬ 
ergy Agency (IAEA). India has not 
ratified the IAEA Convention on 
Safety of Nuclear Plants, nor has it ac¬ 
ceded to any of the international non¬ 
proliferation arrangements that would 
require it to throw open all its nuclear 
facilities to IAEA inspections. 

Objective of the policy shift 
The stated aim of the policy shift to 
throw open the two power reactors at 
Kakrapar to outside safety experts is 
to mollify international concerns that 
India is operating reactors of unsafe 
design and to acquire feedback so that 
appropriate corrective actions can be 
taken to enhance safety. 


Verification versus Inspection. 

The IAEA is authorised under its Stat¬ 
ute to establish and administer safe¬ 
guards designed to verify that nuclear 
material and other nuclear related 
items are not used to further any mili¬ 
tary purpose. It is important to note 
that the IAEA's safeguards system is 
distinct from its work in the area of 
nuclear safety. The IAEA carries out 
its 'verification activities under agree¬ 
ments made pursuant to a host of arms 
control agreements such as the NPT, 
CTBT, and established NWFZs which 
require each State Party to declare 
and submit to IAEA safeguards all the 


Come one, Come All 
Come and see Kakrapar; 

We have nothing to hide 
Except the floods, the fire and 
the untested failed 
Emergency core cooling 
System 


nuclear material under its jurisdiction 
or control for comprehensive safe¬ 
guards. The IAEA also applies safe¬ 
guards to nuclear materials in the five 
declared nuclear-weapon States un¬ 
der what are called "voluntary-offer 
agreements". In some States not party 
to the above instruments, the IAEA 
applies safeguards under agreements 
which specify, in addition to nuclear 
material, non-nuclear materials, fa¬ 
cilities and equipment to be verified. 
As India has not acceded to any of 


these arrangements, verification of its 
facilities to audit end use is not appli¬ 
cable. 

Selectivity, Safety and CBMs 
The Government statement clearly de¬ 
fines the intent • inspections designed 
to provide greater transparency and 
generate domestic and international 
confidence in India's ability to create 
and efficiently manage nuclear power 
facilities. The stress is on safety and 
not verification of material utilisation. 

It would allow inspectors to exam¬ 
ine safety systems and devices, plant 
design and management techniques, 
operating procedures, waste disposal 
methods etc. of the selected nuclear 
power plants. All other nuclear facili¬ 
ties including research reactors, fast 
breeder reactors and reprocessing fa- 
cilities are excluded from this offer. 

Even in the designated facility in¬ 
spectors would not have access to ma¬ 
terials or records of materials. The 
disclaimer that all this would be ef¬ 
fected outside the fold of the IAEA 
Convention on safety of nuclear plants 
suggests that while agreeing to inspec¬ 
tions of selected nuclear facilities the 
actual protocol would have to be ne¬ 
gotiated with the IAEA without com¬ 
promising the existing national nuclear 

strategy. 

Therefore, while acquiring a reason¬ 
ably sound knowledge of the working 
of selected nuclear power reactors, 
thereby being able to interpolate mate¬ 
rial quantities, foreign inspectors 
would not be able to establish exact fig¬ 
ures of materials in the cycle or their 
end use. Furthermore, since the facil- 
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ity thrown open to inspection is ex¬ 
clusively for power generation without 
any linkages to military programmes, 
external inspections would not com¬ 
promise the nuclear option. 

Global Non-proliferation 
Im peratives 

The purpose of the established IAEA 
safeguard's is to gauge the extent of 
nuclear technical competence and to 
provide the technological trip wire to 
assess - if and when a state may de¬ 
velop nuclear weapons. The Indian 
nuclear weapon philosophy is predi¬ 
cated on a relatively limited weapons 
capability and does not imitate the de¬ 
terrence philosophy in vogue in the 
West. It is in India's interest to keep 
the military and the civil nuclear tech¬ 
nology separate. Therefore, placing 
these civil facilities under limited in¬ 
ternational inspection does not com¬ 
promise national strategic imperatives 
and fails to assuage the primary con¬ 
cerns of the US and other countries' 
non-proliferation goals. 

Technology requirements of the re¬ 
search reactors, components of the 
nuclear fuel cycle and the Fast Breeder 
Reactors have many things in com¬ 
mon. Under these circumstances, the 
new policy would not, as seems to be 
the wish of our policy makers, slacken 
the technological noose instituted in 
1974 to circumscribe development of 
India's nuclear technology. 

The Indian offer to place power 
reactors open to international inspec¬ 
tion will not generate the desired tech¬ 
nological spin off. But it would,: to 
the extent of actual and still existant 
systemic failings, compromise the nu¬ 
clear establishment and with it the de¬ 
velopment of strategic capabilities. It 
would heighten international interfer¬ 
ence in the national nuclear sector 
making for avoidable political ripples. 
Also it would increase the fiscal over¬ 
load on an already meagre sectional 
budget by having to pay for inspection 
costs. 


Undoubtedly peer review is a posi¬ 
tive approach and can bring about the 
much needed element of accountabil¬ 
ity. There is phenomenal expertise 
available within the country which 
could be harnessed to improve ques¬ 
tions of safety, optimisation of assets, 
and environmental degradation. This 
can only come about if reports of the 
Atomic Energy Regulatory Board are 
placed on public audit and debated 
openly in the Parliament. The intention 
should be to give impetus to the stag¬ 
nant nuclear technology and power 
sector through greater transparency 
and accountability generated through 
domestic assets rather than offering 
cosmetic gestures to an international 
technology restrictive regime whose 
objective is to cap the Indian growth 
in this field. 

Regrettably, the Government ap¬ 
pears to have resorted to well estab¬ 
lished norms of announcing, what is 
termed as, fundamental policy 
changes, where in substance none re¬ 
ally exist, thereby maintaining the sta¬ 
tus quo of mediocrity. Accountabil¬ 
ity starts at home before it can cred¬ 
ibly be projected to others. Avoiding 
domestic transparency and account¬ 
ability and offering vague and mea¬ 
gre concessions to the international 
nuclear community, no useful purpose 
is likely to be served. 

WANO - You Neve r Know 
Despite claiming that WANO's recent 
peer review of the Chernobyl nuclear 
power station had 'seriously mis¬ 
judged' the situation, government in¬ 
spectors have launched a safety review 
of the plant's only currently opera¬ 
tional reactor, unit 3. The WANO re¬ 
view concluded that there were severe 
management and safety culture diffi¬ 
culties at the plant. The restart date for 
Chemobyl-3 has accordingly been put 
back a further 6 weeks from the 
planned date of 1 October Ukraine in¬ 
sists the WANO report is an attempt 
to force the unit to close without com¬ 
pensation. 

(Nucleonics Week. 25 September; 


Cat's Eyes or Bull's Eyes? 

IRRADIATED GEMSTONES: 
Carcinogenic JEWELRY Floods 
Asian Markets 

The so-called "cat's-eye" stones are bom¬ 
barded with neutrons in a nuclear reactor 
to change their colour from yellow to a 
dark brown. This makes them more valu¬ 
able. A "normal" stone, for example, 
costs a few hundred dollars per carat 
whilst the dark brown ones are worth 
thousands per carat Methods to change 
colour by irradiating the stones arc legal 
But afterwards they must be stored for 
about two years to let radioactivity de¬ 
cay to a normal level in September the 
Bangkok Center for Gemstone Testing 
spread a preliminary warning because of 
abnormally high levels of radioactivity 
being found in the stones. They suppose 
the stones involved to have been distrib¬ 
uted illegally by unscmpulous dealers 
who used irradiation for colour enhance¬ 
ment without storing them afterwards 
The Bangkok center is saying that any¬ 
body who finds such a radioactive stone 
should store it in a lead lined container 
until the next century. But Row do you 
find out if the cat's-eye you want to give 
your loved one for Christmas (or for some 
other reason) is radioactive? Never mind 
the fact that most people aren't privy to 
communiques from the Bangkok center 
And where does one find lead lined con¬ 
tainers, anyway? The source of the gem 
stones is still unknown. According to of¬ 
ficials at Bangkok's Gemstone Testing 
Center several signs point to Indonesia 
It is believed that low quality cat’s-eyes 
from India have been exported to Indo¬ 
nesia to be irradiated there. Indonesia 
denies the accusations, claiming there is 
no way to perform the enhancement op¬ 
erations illegally. Thailand. India and in- 
donesia are now all accusing each other 
of being the country of origin for the 
stones. However, irradiating stones to 
change their colour is not limited to those 
countries; it is also done in other coun¬ 
tries such as the Netherlands (for instance 
at the research reactor at the University 
of Delft) 

Source: WISE-News Communique 482 


February / March 


1997 


7 



The Police State Refuses To Wither Away 
The Kafkaesque World Of Aleksandr Nikitin 


T ust in case anyone thought democ¬ 
racy and the rule of law were com 
ing to Yeltsin's Russia, the coun¬ 
try's security police inmid-June 
brought additional charges against 
nuclear safety campaigner Aleksandr 
Nikitin. International commentators 
have been solid in condemning the 
prosecution of the former naval cap¬ 
tain for treason and espionage as ab¬ 
surd and unjust, and the case is being 
watched closely as an indicator of the 
state of human rights in Russia. Nev¬ 
ertheless, the General Prosecutor's 
Office has allowed investigations to 
continue, and the Federal Security 
Service (FSB) remains intent on bring¬ 
ing the case to trial. Over the past year, 
signs have emerged that officials at 
various levels of the Russian state are 
disgusted by the continued persecution 
of Nikitin. But the latest developments 
show that within the ruling apparatus, 
key decision-makers believe that ar¬ 
bitrary arrest and the denial of inter¬ 
nationally accepted legal rights need 
to be preserved as a serious, ever¬ 
present threat to control government 
critics. 

After quitting the navy in 1992, 
Nikitin worked in St. Petersburg as a 
researcher for the Norwegian environ¬ 
mental organisation Bellona. A spe¬ 
cialist in nuclear submarine technol¬ 
ogy, he co-authored a Bellona report 
entitled The Russian Northern Fleet: 
Sources of Radioactive Contamina¬ 
tion. Late in 1995 early drafts of this 
report began to seriously embarrass 
the Russian government, showing that 
in naval bases in the north of Russia, 
large quantities of nuclear waste were 
being kept in inadequate, decaying 
storage facilities. Bellona's employees 
and supporters in Russia began to suf¬ 
fer crude security force harassment. 


By the time the final version of the 
report was released in April 1996, 
Nikitin was in jail - arrested the pre¬ 
vious February 6 on preliminary 
charges of having revealed secret in¬ 
formation. It was only in October that 
formal charges of treason, espionage 
and falsifying documents were filed by 
the FSB. By this time Nikitin had been 
adopted by Amnesty International as 
its first prisoner of conscience in post- 
Soviet Russia. The European Parlia¬ 
ment and officials of the European 
Union issued strong statements in his 
support. One of the problems faced by 
the FSB in framing charges was that 
the supposedly secret information in 
the Bellona report was all freely avail¬ 
able to any researcher with the pa¬ 
tience to search it out. In the course of 
1996, Bellona andits supporters 
showed this beyond doubt. "Nikitin 
and Bellona have demonstrated that all 
of the information they published was 
from open sources," the US State De¬ 
partment observed in a January 1997 
country report on human rights. 

Another problem was that under 
Russian law, the information arguably 
could not be secret. The Law on State 
Secrets adopted in 1993 states that no 
information on the conditions of the 
environment or on extraordinary inci¬ 
dents and catastrophes that endanger 
human life and health may be classi¬ 
fied. The solution which the FSB 
found to this dilemma was 
Kafkaesque. Nikitin was deemed to 
have violated two secret Defence De¬ 
partment decrees, so secret that then- 
contents could not be revealed even to 
his defence attorneys. These decrees 
had been adopted in 1993 and 1994. 
The fact that Nikitin—who had left the 
navy in 1992-could not have known 
of their existence was of no consid¬ 
eration. Neither was the fact that un¬ 


der the Russian constitution, no one 
can be charged for violating acts of 
which they have not been duly in¬ 
formed. 

After more than 10 months in 
prison, Nikitin was conditionally re¬ 
leased on December 14, 1996 report¬ 
edly on the personal orders of Gen¬ 
eral Prosecutor Yury Skuratov. Deputy 
General Prosecutor Mikhail Katyshev, 
who had been entmsted with examin¬ 
ing the FSB's case against Nikitin, told 
the English-language Moscow Times 
on December 15 that in his view the 
case contained "no hint of espionage". 
"It is time for the prosecutor's office 
to admit that mistakes could have been 
made," Katyshev said. But Skuratov 
who, as the government's top legal 
official, had responsibility for decid¬ 
ing whether the prosecution should go 
ahead, did not order it dropped. Early 
in March 1997 the case was sent back 
to the FSB, with orders to tighten the 
allegations. For more than three 
months a renewed inquiry was con¬ 
ducted by a group of defence ministry 
officials approved by the FSB. 

In April Nikitin was awarded the 
Goldman Environmental Prize. Mean¬ 
while, the case grew steadily more 
notorious. On June 17 1997, Nikitin's 
lawyers were presented with a new set 
of charges. The defence ministry ex¬ 
perts had decided that Nikitin had 
breached another secret decree. This 
one was dated from 1996 -after the 
Bellona report had been released. Re¬ 
porting the response of Nikitin's law- 
yen to these developments, the Mos¬ 
cow daily Nezavisimaya Gazeta re¬ 
marked on July 1: "In the view of the 
defenders, the situation more and more 
recalls the well-known fable about the 
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wolf and the lamb. Nikitin is guilty 
only of the fact that someone very 
much wants to eat him." 

In redrafting the charges, the FSB 
set out to maximise the potential sen¬ 
tence. The charge of espionage has 
now been laid under Russia's new 
criminal code, which sets a maximum 
penalty of 20 instead of 15 years' im¬ 
prisonment. The charge of treason has 
been brought under the old code, 
where again the penalty was higher. 
"Even a non-lawyer knows that an in¬ 
crease in liability does not have ret¬ 
rospective force," Nezavisimaya 
Gazeta commented on July 1. "Stu¬ 
dents in the law faculty get failed for 
such errors, but for the FSB investi¬ 
gators this is normal procedure." 
Nikitin was told on June 30 that in¬ 
vestigations would continue for an¬ 
other three months, suggesting that the 
case might go to trial in the late au¬ 
tumn. When the court finally con¬ 
venes, the prosecution is likely to 
present charges that are incompetently 
framed, that are very probably inad- 
missible under the Law on State Se¬ 


crets, and that plainly violate the con¬ 
stitution. But that is not to say that the 
prosecution will lose. 

In June 1996, on a petition from the 
FSB, the case was transferred from a 
civilian to a military court. According 
to Bellona, the FSB wants a military 
trial because the court would be closed, 
and because the security authorities 
would have more control over the con¬ 
duct of the defence. Meanwhile Rus¬ 
sian judges, military or civilian, do not 
have a distinguished record of deny¬ 
ing the security authorities the verdicts 
they want. 

It is no mystery as to why the admi¬ 
rals of the Northern Fleet, or the gen¬ 
erals of the FSB, want Nikitin behind 
bars. But after a year and a half during 
which the persecution of Nikitin has 
alienated liberals at home and outraged 
environmentalists and human rights 
supporters abroad, one has to wonder 
why the Russian authorities allow the 
case to continue. Why does Yeltsin not 
simply order the charges dropped, re¬ 
coup the support of a forgiving intelli¬ 


gentsia. and reap foreign accolades and 
aid dollars for having stmck a blow 
against authoritarian conservatives? 

The reason is that Yeltsin, along 
with his new team of aggressive young 
reformers, feel that they can not get 
by without the FSB and everything it 
represents. During May the astronomi¬ 
cal total of unpaid wages in R u s s i a 
rose once again, with no one expect¬ 
ing a significant fall any time soon 
Meanwhile, accusations continue to 
fly of the "reformers" delivering juicy 
chunks of freshly privatised oil com¬ 
pany stock to friendly banks at deri¬ 
sory prices via rigged auctions Called 
upon to declare their earnings, govern¬ 
ment ministers put down six-figure 
dollar sums to "bookroyalties" or 
"lecturing fees". A robber capitalist 
needs a machine of repression. And to 
be a credible menace, that machine 
must be allowed to show potential dis¬ 
sidents that they are not safe from it 
behind laws, human rights commit¬ 
ments, or even the constitution. 

Ranfrey Clarke 
austgreeni@ glas. ape .org 

Source WISE Communique 476 



No matter how large a rector was 
built, however, researchers wanted a 
still larger one. as well as more pow¬ 
erful magnets 10 confine the plasma. 
If only, they said, they could build a 
really big machine, it would be sure 
to work. 

When the price tag began to sky¬ 
rocket for larger projects, the major 
powers began talking about pooling 


Turbulent times for fusion power 

Although all early power reactors were expected to produce energy "too cheap 
to meter," fusion energy was the holy grail. Fusion power was supposed to 
imitate the sum with a tightly held plasma in which fusion reactions would be 
indefinitely sustained. The claims for fusion power were so great that to outsid¬ 
ers the reactors seemed like the perpetual motion machines of the physical world. 

Well, fusion research has been perpetual money-eating machines. Assorted 
governments have built giant "tokamaks" —huge doughnut-shaped chambers 
in which powerful magnetic fields are supposed to force deuterium and tritium 
atoms into close quarters, with enough heat applied so that the atoms collide 
forcefully enough to fuse together. 

Once the fusion reactions begin, the energy produced by those reactions is 
supposed to keep the plasma hot—a step described as ignition. After ignition is 
achieved, it's supposed to be just a matter of periodically adding tiny bits of 
fuel. The reactions should continue as a long as the plasma is confined. 

For a time, it seemed as if it might work. The tokamak at Princeton produced 
a measurable amount of power for a few seconds, but Congress has since turned 
out the lights. Measurable power was also produced at the European Communi¬ 
ty's tokamak at Chulbam, England, but a magnetic reaction caused the entire 
structure to jump by a half an inch. 
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their resources to build a single, no- 
expense-spared demonstration model. 
In 1988, the United States, the Soviet 
Union, Japan, and the European Com¬ 
munity got together to develop pre¬ 
liminary plans for the "International 
Thermonuclear Experimental Reac¬ 
tor," or "ITER." By 1992—with Rus¬ 
sia taking over the Soviet role—they 
settled down to work on design. 

No expense would be spared in 
building the$ 10 billion show stopper 
(the powerful magnets alone would 
cost billions). Sure, planners said, 
ITER might need 100 million watts to 
shove it into action, but once it go go¬ 
ing, it was "99.5 percent" certain to 
generate a whopping 1.5 billion watts. 
As they moved to the final planning 
stage, they touted the reactor as a mar¬ 
vel of international co-operation and 
predicted it would lead to smaller, less 
expensive machines that would even¬ 
tually power the world. 

Then last year disconcerting whis¬ 
pers began to circulate in the physics 
community. Two researchers at the 
Institute for Fusion Studies at the Uni¬ 
versity of Texas—William Dorland 
and Michael Kotschenreuther—began 
quietly talking to colleagues about 
their analysis of ITER'S design, and 
in particular about the problem of tur¬ 
bulence. (Wasn't it Richard Feynman 
who described the problem of turbu¬ 
lence as something about which even 
God's explanation was likely to fall 
short?) Finally, in November 1996, 
Dorland and Kotschenreuther demon¬ 
strated that turbulence at the plasma's 
periphery would be such a source of 
heat loss that ITER could not achieve 
ignition. Thedesign, they said, 
"wouldn't work, and by a sustainable 
margin." 

Previous calculations of how ITER 
would work had been based on pro¬ 
jections from experiences with smaller 
tokamaks. Ironically, Dorland and 
Kotschenreuther were able to show 


that ITER'S problems were not analo¬ 
gous—they would be a direct function 
of its mammoth size. 

Droland and Kotschenreuther re¬ 
ceived kudos from many in their field. 
For instance, Princeton physicist Ed 
Synakowski dubbed their model "es¬ 
sential" to understanding what is go¬ 
ing on in a tokamak, and Steven 
Cowley of ULCA said that "for the 
first time, there is a physics-based 
transport model for tokamaks" (Sci¬ 
ence, December 6, 1996) But a lot of 
the folks at the Energy Department's 
office of fusion research were less de¬ 
lighted. 

Scientists began to speculate on 
how ITER'S design might be altered 
to overcome the problem And Waston 
Stacey, writing on behalf of the entire 
U.S. ITER Steering Committee, took 
care not to criticise Dorland and 
Kotschenreuther's results, complain¬ 
ing in a letter to Science only that the 
magazine had been wrong to suggest 
that the analysis would hurt rather than 
help the international project. 

Still, the issue was serious enough 
that it had to be dealt with. In Janu¬ 
ary, faced with both budget problems 
and powerful criticism of the ITER 
design, the Energy Department asked 
a team of fusion researchers to make 
a "sweeping review" of the ITER de¬ 
sign. There were particular worries 
about funding. Even Richard 
Hazeltine, head of the Institute for 
Fusion Studies at the University of 
Texas, a long-time ITER sceptic, sug¬ 
gested a united front. Otherwise, he 
said, "there is the possibility that 
plasma physics could die." 

Meanwhile, others reacted to the 
bad news about turbulence by piling 
on. The letters column of the March 
Physics Today was full of I-told-you- 
sos that criticised the fusion project for¬ 
ks engineering problems. Letters from 
William Parkins, James Kmmhansl, 
and Chauncey Starr all had the same 
theme: After 50 years of failure, it was 


time to take a breather on a technol¬ 
ogy that had very little chance to ever 
working. And Kmmhansl predicted 
that if the science were ever to be 
translated into a usable technology, it 
would be "a recipe for disaster" be¬ 
cause "neither experienced design en¬ 
gineers nor cost estimators" had been 
adequately involved. According to 
Starr, fusion was a principle reason 
why "the public has become increas¬ 
ingly cynical about the intellectual in¬ 
tegrity and reliability of the physics 
community." 

But no one can outmanoeuvre fu¬ 
sion advocates, it seems. In April, the 
Energy Department issued the results 
of its review. According to the Fusion 
Energy Science Advisory Committee, 
ITER'S present design is just dandy, 
and there are no "insurmountable ob¬ 
stacles" to the reactor meeting its ob¬ 
jectives. 

Its revised objectives, that is. For 
after 50 years in pursuit of endless en¬ 
ergy, the goal of ignition has been 
dropped. According to Martha Kerbs, 
the Energy Department's director of 
energy research, ITER is no longer 
about power generation (Nature, April 
24,1997). It is now about performing 
"an important set of science experi¬ 
ments." The next question, says Krebs, 
is whether Congress will agree. 

—Linda Rothstein 


Originally Ice-Breakers 
Now Strike Breakers 


Regional authorities in Russia's Far 
East have proposed converting a nu¬ 
clear ship belonging to the Pacific 
Fleet into a makeshift power station 
in an effort to ease the tremendous 
effects a major miners' strike is hav¬ 
ing on electricity production. Such 
a move supposedly would give rise 
to a whole fleet of small, floating 
power reactors designed to bring 
electricity to remote regions. 
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Too Costly to Continue Even in Belgium 


The most significant factors in the de¬ 
cision not to build new nuclear power 
plants in Belgium are the low price of 
natural gas and the high capital costs 
of nuclear, an official of architect/en- 
gineer Tractebel said. 

Guy Frederick, general manager of 
Tractebel Energy Engineering, said 
that, while in the 1970s and 1980s the 
cost advantage of nuclear power was 
"evident," since the early 1990s "eco¬ 
nomics is now a new concern." In con¬ 
stant money, the cost of a nuclear re¬ 
actor per kilowatt in the 1970s was 
"half of what it is today," Frederick 
said. 

Under Belgian practice, the coun¬ 
try's seven units are scheduled to be 
amortise 20 years after construction. 
Elowever, it is expected that they will 
operate "long beyond the 30-years de¬ 
sign lifetime we expected" when the 
reactors were ordered, he said. Exami¬ 
nations by utility Electrabel have 
shown that, "as long as maintenance 
is effectively organised, all compo¬ 
nents and systems can be serviced and 
the plant lifetime is theoretically un¬ 
limited." 

Tractebel has calculated that, to 
prevent performance of an existing re¬ 
actor from being profitable, a so-called 
"available cost" of 90 ECU/kilowatt/ 
year must be exceeded by major back¬ 
fires or interruptions. Calculations 
show that the last year safety inspec¬ 
tion at the unit, cost Electrabel 55 
ECU/K W/y. That action involved ma¬ 
jor fixes to internals and kept the plant 
off-line four months beyond the nor¬ 
mal annual outage. A steam generator 
replacement at the plant, which kept 
the reactor off-line two months extra, 
cost 35 ECU/KW/y. 


These measures represent the great¬ 
est interruptions to reactor operation 
in Belgium. "So it is hard to define the 
economic limit for operation of our re¬ 
actor," Frederick said. While the eco¬ 
nomic argument is "far from clear," he 
said. 

Frederick said that, for a new reac¬ 
tor project in Belgium—the country 
has postponed construction of an 
eighth power reactor after extensive 
study and parliamentary debate—ihe 
cost of nuclear fuel would be 20%, 
operation and maintenance (O&M) 
20%, and capital cost 60S. For a com¬ 
peting combined-cycle plant fired by 
natural gas, the heaviest cost compo¬ 
nent is fuel (60%), followed by capi¬ 
tal (25%) and O&M (15%). Figures for 
both projects assume the gas and nu¬ 
clear plants operate for baseload gen¬ 
eration at a capacity factor of 85% and 
price construction at a discount of 
8.6%, the usual rate for Electrabel. 

While nuclear utilities world-wide 
aim to slash O&M costs to keep their 
existing plants on line, the Belgian fig¬ 
ures for new projects indicate that, 
even if nuclear O&M costs are in the 
future reduced by a third, "their effect 
on the economics of a nuclear plant 
project would be negligible," 
Frederick said. The same goes for at¬ 
tempts to reduce the costs of the nu¬ 
clear fuel cycle. 

For the competing gat-fired plant, 
the most significant factor is the price 
of gas. "If the price of gas remains sta¬ 
ble for 20 years, gas will be out of 
reach and nuclear can't compete" in 
Belgium, Frederick said. However, 
Frederick noted that, historically, gas 
prices have been "hard to predict." 
Likewise, supply security is uncertain. 
"Some utility officials tell us that it is 


unreasonable to keep increasing our 
dependence on combined-cycle plants 
in a situation where the imported fuel 
represents 60% of the total costs of a 
kilowatt-hour," he recounted. 

For nuclear power, the cost of capi¬ 
tal is the most important factor "We 
have little cause of rejoice," Frederick 
said, since, unlike most of the world's 
technologies, "over the last 20 years 
the absolute costs of constmction have 
continually increased." There is a "lot 
of talk" about streamlining by advance 
licensing, serial manufacturing, and 
simplification ofregulation, "but 
while these steps are positive, will they 
have a really beneficial effect leading 
to a turnaround in the general trend of 
cost escalation for nuclear constmc¬ 
tion?" Frederick asked. 

Despite his pessimism, the 
Tractebel manager said there are pos¬ 
sibilities for cost-cutting, including 
elimination of "monopolistic" market 
niches enjoyed by vendor firms in the 
complex process of building and li¬ 
censing reactors. 

Frederick also said that he hoped 
that deterministic regulations, which 
currently impose a "too severe bur¬ 
den," might be alleviated should Bel¬ 
gium build an eighth reactor. But he 
cautioned that, "before that happens, 
the onward march of gas will continue 
in Belgium," noting that Belgium is 
close to finishing the fifth combined- 
cycle plant built since the last reactor 
there was started up. 

-Mark Hibbs, 

NUCLEONICS WEEK — May 15. 
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Short Notes From Near 
and Far 

The secret of Ratnaballi 
Mark Hibbs the legendary German 
correspondent of Nucleonics Week and 
Nuclear Fuel has done it again. Ex¬ 
ploiting the Indian weakness for 
sounding off in front of white skinned 
foreigners, he has found out the till 
now well guarded secret of Ratnahalli. 
Ratnahalli isjust six kilometres of 
Mysore city and ever since the con¬ 
struction of the Rare Materials Plant 
started a decade back, activists in 
Mysore have claimed that it was a ura¬ 
nium enrichment plant. Stout denials 
were all they ever got in reply. It 
should be noted that this is one of those 
nuclear facilities, whose existance has 
not been revealed officially to Paki¬ 
stan as per the rules of the treaty for 
not attacking each others nuclear in¬ 
stallations. The question, why was In¬ 
dia interested in uranium enrichment 
when our "peaceful" nuclear pro¬ 
gramme did not use the stuff, always 
remained unanswered. However, in 
the December 2 issue of Nucleonics 
Week, Mark Hibbs reports that, "For 
the first time, to my recollection, the 
Indians said outright here that the plant 
near Mysore is meant to be used for 
making Highly Enriched Uranium for 
submarine fuel, enriched to between 
30-45% U-235. BARC types categori¬ 
cally denied the technology is to be 
used foreither development ofa 
boosted device or for Low Enriched 
Uranium fuel for reactors." It seems 
that the chakkars of the Soviet leased 
submarine INS Chakra have not been 
enough for the ghanchakkars of New 
Delhi. 

Guided Democracy Guides On 
One thing to be said about 
nucleocrats—nothing deters them 
from their chosen course. Certainly 
nothing as ephemeral as public opin¬ 
ion. Like King Bruce they believe in 
try, try try again. People from the area 
of Mala, in northern Sweden, have 


rejected plans by the Swedish nuclear 
fuel and waste management company, 
SKB to further investigate the idea of 
building an underground repository 
for spent nuclear fuel in the region. 
Results from a referendum held Sun¬ 
day showed 55% of residents opposed 
the plans. SKB expressed 'regret' on 
the outcome, but seemed optimistic 
that their efforts were gradually gain¬ 
ing favour with the public, citing that 
in 1995 a similar vote in the Stomman 
region resulted in a 71 % vote against 
similar work. 

Love Thy Enemy 

The US and Russia have agreed to end 
the production of weapons grade plu¬ 
tonium. Under the agreement, the US 
will assist Russia to the tune of US$80 
million, with the conversion of its 
three operating plutonium production 
plants to civilian power plants by the 
year 2000. Russia has also agreed not 
to restart 10 other such reactors, al¬ 
ready off-line. The US has made simi¬ 
lar promises, agreeing not to start its 
14plutonium production reactors, 
which have been off-line since 1989. 
(Reuters, 23 September) 

Close on the heels of reports that 
only 2 US utilities have expressed in¬ 
terest in producing tritium for the De¬ 
partment of Energy's (DOE) mainte¬ 
nance of its nuclear weapons inven¬ 
tory, a senior Russian defence official 
has indicated that the Russian Federa¬ 
tion would consider selling the US the 
tritium it needs. (Nucleonics Week. 25 
September, 1997.) 

The Mess They Left Behind 
As imperialist masters the British were 
bad enough but compared to the Rus¬ 
sians they positively shine. The frater¬ 
nal bear-hug of the Soviets has left an 
incredible trail of death and devasta¬ 
tion. 

Several Georgian soldiers are suf¬ 
fering from chronic radiation sickness 
and from fourth degree radiation bums. 
Some have developed large sores on 
their lower extremities due to exposure 


to extreme radiation. Only after sev¬ 
eral soldiers complained about pain 
and strange wounds was it discovered 
that radioactive capsules filled with 
Cesium-137 had been left behind by 
Russian troops at a former Soviet mili¬ 
tary base. So far 17 capsules have been 
found. They appear to be scattered on 
the base as well as outside of it. Geor¬ 
gian hospitals are ill-equipped to give 
proper care, and soldiers are suspi¬ 
cious of promises of adequate treat¬ 
ment in Moscow. 


Utilities Advertisement in the 
Wake of Three Mile Island 

(A found poem) 

we are committed to cantor Anil openness. 
It may not be possible to answer all the 
questions. 

Incidient. Core material Meltdown. 

This is time to avoid emotionalism. 

Truth only gets obscured 

and rational decisions are Impded 

leak. Emission. Exposure. 

There are lessons to be learned, 
first constitution goes to public 
safety and health, 
look At our record. 

For radiation consider 
X-RAYS, microwaves, the sun. 

This is matter of risk assessmant. 

No available energy source 
is risk-free. 

The question of human error must be 
death 

with. 

It may not be possible, 
we are committed. 
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Dracula On the Prowl A gain 
Rajasthan reactors on way to full-scale recovery 

The following article which appeared in The Hindu of 2nd December is just a sample of the recent 
publicity blitz regarding the recovery of the Rajasthan reactors launched by the nuclear establishment. 
The achievement of replacing pressure tubes is being touted as a great triumph of Indian technology. It »$ 
nothing of the kind. The Canadians bad already done this more than a decade ago but that did not help 
their reactors last longer and they had to mothball seven of the same CANDU type reactors in one shot. 
Unfortunately this kind of hype is very common with the nuclear establishment and it gives a bad name 
to Indian scientists in general and devalues even genuine achievements. 


The second unit of the Rajasthan 
Atomic Power Station (RAPS-II), 
which is set to create history as a sym¬ 
bol of Indian resistance to a strict 
embargo regime dictated by the West, 
will resume power generation by 
March 1998. 

Almost given up for dead three years 
back, the unit, along with its neighbour 
RAPS-1, is on its way to a full-scale 
recovery. More than 250 out of the 306 
coolant channels of the reactor have 
been replaced by a fine-tuned RAPS 
team. The rest of the job would be 
completed before the end of the 
month. 

Once the present exercise is over, 
the unit has to undergo all the proce¬ 
dures that are mandatory for the com¬ 
missioning of a new reactor. Refuel¬ 
ling will be followed by a series of 
tests. Then, each system of the plant 
would be mn separately, followed by 
the start-up of the reactor. 

Speaking to The Hindu near the 
core of the reactor where he was su¬ 
pervising the replacement operations, 
the Project Director, Mr. V. K. 
Chaturvedi, said safety upgradation 
and installation of additional infra¬ 
structure were also being undertaken 
simultaneously. As per the direction 
of the Atomic Energy Regulation 
Board (AERB), the country's watch¬ 
dog of nuclear safety, a high pressure 
heavy-water injection system had been 
installed. In the event of any emer¬ 
gency related to the cooling system, 
50 tonnes of heavy water would be 
pumped in instantly. 


The above paragraph contains not 
one but two errors. If the interview was 
actually conducted near the core of the 
reactor both these guys would have got 
burnt to a crisp in a short time. The 
high pressure heavy water injection 
system is meant for pumping out hedsy 
water during emergencies not pump¬ 
ing it in. 

Other additions included a sup¬ 
plementary control room, an addi¬ 
tional on-site diesel generator to power 
the essential services in the event of 
floods (the reactor is situated near the 
Ranaprathap Sagar dam on Chambal 
river), segregation of power supply 
lines and instrumentation panels. "The 
reactor can now run for 30 more 
years," said Mr. Chaturvedi, who was 
deputed by the Nuclear Power Corpo¬ 
ration (NPC), which mns all the nu¬ 
clear power reactors in the country, 
exclusively for the revival and reha¬ 
bilitation of the plant. The reactor 
would now mn to its capacity of 200 
MW. 

Besides reviving a defunct reac¬ 
tor along with the economy of the en¬ 
tire Rawatbhatta region, the extremely 
delicate job of coolant channel re¬ 
placement, which is happening only 
for the second time in the world, has 
also armed the country with a propri¬ 
etary technology that could be mar¬ 
keted in the Pressurised Heavy Water 
Reactor (PHWR) services sector 
abroad. Pakistan, Argentina and South 
Korea have reactors of this category 
and would need replacement of cool¬ 
ant channels at some point of time. 


The resurrection of the reactor is 
a show of indigenous strength in the 
entire spectmm of nuclear technology 
when Canada which supplied the unit, 
refused to help and dubbed the reac¬ 
tor unsafe in international fomms. But 
against.all odds, the "Coolant Chan¬ 
nel Replacement Group (CCRG)". 
constituted by the NPC three years 
back, found a solution which cost only 
a fraction of what Canada spent for a 
similar reactor. 

While the Canadian technology 
would have cost Rs. 4 crores per chan¬ 
nel. Indians could wind up the entire 
replacement procedure for the same 
amount, Mr Chaturvedi said .It was 
an operation which was 306 times less 
expensive, that too at a much lesser 
level of exposure to radiation. The 
end-fittings and the new coolant chan¬ 
nels cost more than Rs. 80 crores 

The total cost of the revival is 
estimated at Rs. 252.54 crores with Rs 
53.6 crores earmarked for safety 
upgradation and rehabilitation. 

The project was ahead of sched¬ 
ule by about six months. This would 
help reduce the cost by about Rs.20- 
25 crores. This saving would be made 
in the Interest During Construction 
(IDC) component which totals to Rs 
45.31 crores. About Rs. 10 crores was 
saved in indirect costs too. 

The problem was first noticed in 
the 1980s when Canada reported that 
the Zircalloy pressure tubes of a simi- 
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lar reactor at Pickering had developed 
cracks. This led to investigations at 
RAPS-II which revealed that the gar¬ 
ter springs separating the coolant tubes 
and the calendria tubes had moved and 
the former was touching the latter. 
This resulted in the formation of 
hydrides at the point of contact be¬ 
cause of the inherent characteristics of 
Zr-alloy and the temperature differ¬ 
ence between the pressure tube and 
that of calendria. The Canadian expe¬ 
rience also indicated that hydride for¬ 
mation could lead to cracks and leak. 

The new channels are made of Zr- 
Neobium, an alloy stated to be more 
stable in a radioactive environment. 

The reactor was shut down in 
September, 1994 and after extensive 
studies, in October, 1995 it was de¬ 
cided to take out the fuel. By January 
1996, defuelling was completed which 
was followed by decontamination. 


From January to April 1996 workers 
were trained on life-size mock-up. The 
removal of channels were completed 
in four and half months, much ahead 
of its schedule. 

Besides enriched uranium, the 
core would use 18 bundles of thorium 
oxide which would help the reactor 
achieve maximum power. In fact, 
thorium as fuel represents the third 
phase of India's nuclear programme 
whereas enriched uranium belongs to 
the first phase. 

In a country-wide perspective, the 
achievement at RAPS breathes fresh 
life into the country's nuclear power 
programme which has been hit by pau¬ 
city of funds. Five more reactors, 
which used Zr- alloy tubes, would face 
the same situation at some time or the 
other. The CCRG will now be a near¬ 
permanent task force of the NPC. 

G. Pramod Kumar. The Hindu 
December 2. 1997 


Editor's Note: Rawatbhata Nu¬ 
clear Power Station has been op¬ 
erating, or rather usually not op¬ 
erating at the site for the last 25 
years. It is somewhat late in the 
day for the authorities to wake up 
to the fact that it is situated on 
the banks of a river and diesel 
generator is needed in case of 
floods. There was afire in the tur¬ 
bine building ini 985 and the 
report on the fire had specifically 
mentioned that power lines need 
to be segregated for safe operation 
of the plant. The fact that the au¬ 
thorities took as much as twelve 
years to do this and continued to 
run the plant in an unsafe man¬ 
ner is an indication of their cal¬ 
lousness with regard to safety. 


Stupidity is Contagious 
Bangladesh decides to have a nuclear power plant 


In a recent article dated October 17, 
1997, the Daily Star reported that the 
Government of Bangladesh had de¬ 
cided to implement the Rooppur Nu¬ 
clear Power Plant Project. The deci¬ 
sion was reportedly taken at a meet¬ 
ing of the Rooppur Nuclear Power 
Project Implementation Committee 
with the Prime Minister in the chair 
and the Finance Minister, Energy Min¬ 
ister, Education Minister, Planning 
Minister and the Atomic Energy Com- 
mission Chairman in attendance. It 
was observed in the meeting that the 
"environment-friendly" nuclear power 
project would meet the country's elec¬ 
tricity demands, particularly those of 
the northern region at tower costs. The 
Prime Minister directed the commit¬ 
tee to speedily implement the project. 


The Same Lies 

In a report in the same daily last year, 
the Bangladesh Atomic Energy Com¬ 
mission (BAEC) engineers and sci¬ 
entist had pointed out that nuclear 
technology is considered one of the 
"safest" power generation systems. 
BAEC engineers had also indicated 
that the annual fuel cost of a nuclear 
power plant was much lower than that 
of a conventional gas-burned plant. 
Therefore, according to them, the pro¬ 
posed nuclear plant would be part of 
an optimum mix of electricity gener¬ 
ating plants for Bangladesh. 

The concept of the Rooppur project 
was developed in 1961 and was ap¬ 
proved for 70 Megawatt (M W) of elec¬ 
tricity generation. The plant site is in 
the Pabna district, about 

180 


kilometers from Dhaka. The current 
plan is to have a much larger plant of 
400 to 600 MW capacity, which is es 
timated to cost about $1 billion. 

To the unsuspecting general pub¬ 
lic, only this kind patently false state¬ 
ments regarding attractive cost-effi¬ 
ciency, safety and environment- 
friendly aspects of the nuclear power 
plant are presented. 

Cost-Effectiveness 
A BAEC scientist was quoted in last 
year's Daily Star report as saying that 
"although the initial cost of a nuclear 
plant is double that of a conventional 
gas-bumed plant, the fuel cost is much 
lower than that of a coal or oil-bumed 
plant". He further asserted that a typi¬ 
cal 300 MW plant would cost about 
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$600 million. However, this assertion 
is not correct since the presently 
quoted prices for a nuclear power plant 
are well over S 3000 for a kilowatt. 
Data from constmcted nuclear plants 
show that tremendous cost overruns 
regularly occur due to unforeseen 
problems involving safety concerns, 
faulty construction, etc. The Diablo 
Canyon Nuclear Power Plant in (he 
USA comes to mind as an example of 
such cost overruns. This two-reactor 
plant, designed to generate 1100 MW 
per reactor, was planned in the early 
seventies and was estimated to cost 
around $500 million. About 90% of 
the construction was completed in 
1976 within budget when a new earth¬ 
quake fault was discovered near the 
plant. Seismologists estimated that this 
fault was capable of producing a much 
larger earthquake than the one the 
plant was designed to withstand. The 
plant completion was delayed for five 
years and the cost tripled to $ 1.5 bil¬ 
lion. In 1981, the plant was ready to 
start operations, when the final inspec¬ 
tion uncovered numerous errors in 
design and construction process, im¬ 
proper quality control, inadequate 
documentation, etc. Another five years 
were required to identify and correct 
all these errors. The final cost bal¬ 
looned to about $8 billion before the 
plant started producing electricity ten 
years behind schedule. The level of 
anxiety, this induced in the people, 
unfortunate enough to be living close 
to the plant, could well be imagined. 
The experience of Indian nuclear 
power plants is illustrative which have 
usually cost three times their original 
estimate. 

Safety Issues 

The problems of safety of nuclear 
power plants are all too familiar to 
Anumukti readers and will not be 
elaborated out here. Suffice it is to say 
that Bangladeshi nuclear technicians 
have no experience at all of a plant of 
this size. All they have been familiar 
with is running a small 3M W research 
reactor at Savar. It should be empha¬ 
sized that a 400 to 600 MW commer- 


ciel power plant has technical and 
safety aspects which are not generally 
encountered in a small research reac¬ 
tor. It may be accurate to surmise that 
the experience of the BA EC person¬ 
nel, would not be adequate enough to 
supervise the construction and instal¬ 
lation of the Rooppur plant. In fact the 
Daily Star article quoted the BAEC 
chairman as saying that the Interna¬ 
tional Atomic Energy Commission 
was willing to provide consultants to 
ensure safety in the installation and 
operation of the plant. It seems that 
BAEC will largely depend on foreign 
consultants to ensure safety of the 
plant as well as design and supply of 
plant parts and equipment. Such de¬ 
pendence on foreign experts has not 
always proven beneficial to third 
world countries. 

Need for Transparency and 
Accountabdity 

In addition to this, transparency and 
accountability is always a problem in 
projects involving nuclear materials. 
It is always easy to hide behind "na¬ 
tional security" and "sensitive infor¬ 
mation" to withhold information from 
the public. There are numerous exam¬ 
ples of evasive actions and cover-ups 
by commercial nuclear plant authori¬ 
ties regarding the extent of malfunc¬ 
tions, accidents and consequent re¬ 
lease of radioactive material. A news 
item published in the Daily Star on 
October 27,1997 illustrates the point. 
The news item states: "Immediately 
after the explosion in Magurchara, 
BAEC scientist were deployed at the 
site to detect any leakage of radioac¬ 
tivity but found none. The matter was 
never officially made public and all 
concerned remained tight lipped". We 
are told that all the 16 missing radio¬ 
active isotopes "miraculously" es¬ 
caped leakage. We cannot, however, 
depend on such "miracles" to happen 
too often. 


Only informed citizens can protect 
their rights 

In conclusion, it may be pointed out 
that most citizens of Bangladesh -not 
to mention a large population living 
in India—live within a 200-mile radius 
of the proposed Rooppur nuclear 
power plant. The disastrous effects of 
such proximal living to a nuclear plant 
are amply demonstrated in the case of 
those people living near Chernobyl 
Any accident in the Rooppur power 
plant has the potential to adversely 
impact the lives of every citizen of 
Bangladesh and of future generations 
All this for producing 400-600 MW 
of electricity when there exists a high 
potential of discovering large gas 
fields in the near future. Thus the set¬ 
ting up of this power plant should not 
be at all considered without putting 
these issues in perspective and with¬ 
out serious public debate. It is impera¬ 
tive that, as a minimum, the following 
steps should be taken by BAEC and 
the government of Bangladesh before 
any further pursuit of this project: 

I. Organize public seminars where 
BAEC scientist and engineers will 
present their estimates of possible 
safety hazards and what steps will be 
taken to minimize them 2. Have pub¬ 
lic hearings in communities near the 
plant regarding the probability of ac¬ 
cidents occurring during the lifetime 
of the plant to determine the level of 
risk acceptable to the population and 
whether it is at all willing to take such 
risks. 

It is, therefore, incumbent upon the 
scientific community of Bangladesh to 
come forward and initiate discussions 
to inform the public about the issues 
involved. Otherwise, we may step into 
a possible nuclear nightmare, reminis¬ 
cent of Chernobyl, with far worse con¬ 
sequences for the population. 

Dr. Ahmad Fazlul Kabir 

engineering consultant involved in 

evaluating structural safety of 

nuclear plants 
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■ LETTERBOX 


Continued from page 2 

lead to a major accident. Control 
rods have failed to insert prop¬ 
erly a number of times at 
VVER1000 plants. Problems 
with control - rod insertion have 
also cropped up recently at 
French plants, leading to the 
costly replacement of the whole 
control • rod drive mechanism at 
many plants. 

• Problems with tubing at steam 
- generators. This can lead to 
leakage of rdioactive primary 
coolant from the pressurised 
primary circuit of the reactor 
into the secondary circuit. If the 
leakage is large, it can lead to a 
loss of coolant accident as well 
as damaging other parts of the 
plant. 

Because of the design and lay¬ 
out of the plant, there is a part of the 
plant where main steam lines cross 
each other, directly adjacent to emer¬ 
gency feed water injection lines. In ear¬ 
lier models of WER, there was also 
safety - related electrical equipment on 
the floor underneath. If a main steam¬ 
line were to break for some reason (for 
example, it would be quite likely to do 
so if it had water in it from the pri¬ 
mary system because of a steam - gen¬ 
erator problem. It could also do so 
because of an earthquake), it would 
then whip about like a monster head¬ 
less snake, destroying eveything in its 
path including emergency feedwater 
piping etc. 

There are also a whole series of 
problems with the instrumentation of 
control systems of VVER plants, and 
Seimens and Framatome are engaged 


in replacing most of the l&C 
systems of every VVER in 
Europe and European Russia. 

I do not wish to say by this 
that some other brand of nu¬ 
clear plant would be any bet¬ 
ter. I don't want to persuade 
you that for example, if you 
bought a plant from, say, 
Westinghouse or Framatome 
or Seimens or Mitsubishi 
that you would then be safe. 
The problems that show up 
in VVER 1000 plants show 
up in various ways in other 
plants too. 

But safety problems with 
VVERI000 plants are now 
certainly well docummented, 
and searching questions need 
to be asked about this 
Koodankulam project now. 
The answers to these detailed 
safety questions are often 
costly, but not near as costly 
as not asking them is going 
to be. 

John Hallam, 

Nuclear Campaigner, 
Friends of the Earth 
Sydney, Australia 

e- mail 

foesydney @ peg. ape. org 
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